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ȼȼȿȾȿɇɂȿ 
ȼ ɫɜɹɡɢ ɫ ɛɵɫɬɪɵɦɢ ɬɟɦɩɚɦɢ ɪɚɡɜɢɬɢɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜɛɥɢɡɢ ɝɨɪɨɞɨɜ, 
ɨɫɬɪɨ ɫɬɨɢɬ ɜɨɩɪɨɫ ɨ ɪɟɲɟɧɢɢ ɩɪɨɛɥɟɦ ɫɜɹɡɚɧɧɵɯ ɫ ɜɵɛɪɨɫɚɦɢ ɞɚɧɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ ɜ ɚɬɦɨɫɮɟɪɭ ɜɨɡɞɭɯɚ. Ɇɚɫɲɬɚɛ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɧɟɢɡɦɟɧɧɨ ɪɚɫɬɟɬ, ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɨɛɴɟɦɵ ɜɵɛɪɨɫɨɜ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɪɚɫɬɭɬ ɬɟɪɪɢɬɨɪɢɢ ɢɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ, ɬɟɦ ɫɚɦɵɦ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɟ ɬɨɥɶɤɨ ɧɚ ɡɞɨɪɨɜɶɟ ɧɚɫɟɥɟɧɢɹ, ɧɨ 
ɢ ɧɚ ɜɫɸ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ ɩɥɚɧɟɬɵ (Branco et al., 2014, Rich, 2017, 
Davalos et al., 2017). 
ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ Ɏɟɞɟɪɚɥɶɧɨɣ ɫɥɭɠɛɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɬɚɬɢɫɬɢɤɢ ɜ 
2016ɝɨɞɭ Ʉɪɚɫɧɨɹɪɫɤ ɧɚɯɨɞɢɥɫɹ ɧɚ 11 ɦɟɫɬɟ ɜ ɪɟɣɬɢɧɝɟ ɫɚɦɵɯ ɝɪɹɡɧɵɯ ɝɨɪɨɞɨɜ 
Ɋɨɫɫɢɢ (Ⱥɧɞɪɟɟɜɚ, 2016). Ɉɛɳɢɣ ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ 
Ʉɪɚɫɧɨɹɪɫɤɚ ɫɨɫɬɚɜɢɥ ɨɤɨɥɨ 270 ɬɵɫ. ɬɨɧɧ. ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ Ʉɪɚɫɧɨɹɪɫɤ 
ɡɚɧɢɦɚɟɬ 11 ɦɟɫɬɨ ɜ ɷɬɨɦ ɪɟɣɬɢɧɝɟ ɩɨ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɚɦ ɜɵɛɪɨɫɵ ɜ 
ɝɨɪɨɞɟ Ʉɪɚɫɧɨɹɪɫɤ ɧɚɦɧɨɝɨ ɨɩɚɫɧɟɟ (ɩɪɟɨɛɥɚɞɚɧɢɟ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ, 
ɮɨɪɦɚɥɶɞɟɝɢɞɨɜ, ɨɤɫɢɞɨɜ ɫɟɪɵ ɢ ɬ.ɞ.), ɱɟɦ ɜ ɞɪɭɝɢɯ ɝɨɪɨɞɚɯ, ɤɨɬɨɪɵɟ 
ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɪɟɣɬɢɧɝɟ ɜɵɲɟ. 
ȼ Ʉɪɚɫɧɨɹɪɫɤɟ ɜɫɟ ɱɚɳɟ ɫɬɚɥɢ ɜɜɨɞɢɬɶ ɪɟɠɢɦ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ 
ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ (ɇɆɍ) ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɪɚɫɫɟɢɜɚɧɢɸ ɜɪɟɞɧɵɯ 
ɩɪɢɦɟɫɟɣ ɜ ɜɨɡɞɭɯɟ, ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ ɪɟɠɢɦ «ɱɟɪɧɨɝɨ ɧɟɛɚ», ɱɚɫɬɨ 
ɫɨɩɪɨɜɨɠɞɚɸɳɢɣɫɹ ɩɪɟɜɵɲɟɧɢɟɦ ɉȾɄ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɟ. ȼ 2016 
ɝɨɞɭ ɪɟɠɢɦ ɇɆɍ ɫɨɫɬɚɜɢɥ 59 ɞɧɹ, ɚ ɜ ɩɟɪɜɨɦ ɩɨɥɭɝɨɞɢɢ 2017 ɝɨɞɚ 36 ɞɧɟɣ. ȼ 
ɷɬɢ ɩɟɪɢɨɞɵ ɛɵɥɢ ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɠɚɥɨɛɵ ɠɢɬɟɥɟɣ Ʉɪɚɫɧɨɹɪɫɤɚ ɧɚ ɩɪɢɫɬɭɩɵ 
ɭɞɭɲɶɹ, ɧɟɩɪɢɹɬɧɵɟ ɡɚɩɚɯɢ, ɩɪɢɜɤɭɫ ɯɥɨɪɚ ɧɚ ɝɭɛɚɯ (Ⱥɧɞɪɟɟɜɚ, 2016). 
ɉɨ ɞɚɧɧɵɦ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɨɛɡɨɪɚ Ɏɟɞɟɪɚɥɶɧɨɣ ɫɥɭɠɛɵ ɩɨ 
ɝɢɞɪɨɦɟɬɟɨɪɨɥɨɝɢɢ ɢ ɦɨɧɢɬɨɪɢɧɝɭ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ (Ɋɨɫɝɢɞɪɨɦɟɞ), ɞɨɥɹ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ  ɜ ɝɨɪɨɞɟ Ʉɪɚɫɧɨɹɪɫɤ, ɨɬ ɚɜɬɨɦɨɛɢɥɟɣ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 
46% ɨɬ ɨɛɳɟɝɨ ɱɢɫɥɚ ɜɵɛɪɨɫɨɜ. ɂɡ ɩɪɨɦɵɲɥɟɧɧɵɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ 
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"ɪɟɤɨɪɞɫɦɟɧɚɦɢ" ɫɱɢɬɚɸɬɫɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɩɪɟɞɩɪɢɹɬɢɹ (Ɍɗɐ ɢ ɤɨɬɟɥɶɧɵɟ) ɢ 
Ʉɪɚɫɧɨɹɪɫɤɢɣ ɚɥɸɦɢɧɢɟɜɵɣ ɡɚɜɨɞ (ɨɤɨɥɨ 14 %), ɩɪɢɧɚɞɥɟɠɚɳɢɣ «Ɋɭɫɚɥɭ». 
Ɋɟɡɭɥɶɬɚɬɵ ɦɨɧɢɬɨɪɢɧɝɚ ɩɪɨɜɨɞɢɦɨɝɨ  ɎȽȻɍ "ɋɪɟɞɧɟɫɢɛɢɪɫɤɨɟ 
ɭɩɪɚɜɥɟɧɢɟ ɝɢɞɪɨɦɟɬɟɨɪɨɥɨɝɢɢ ɢ ɦɨɧɢɬɨɪɢɧɝɭ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ"  ɨɬɪɚɠɚɸɬ 
ɡɚɝɪɹɡɧɟɧɢɹ ɥɢɲɶ ɦɚɥɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ (ɮɨɪɦɚɥɶɞɟɝɢɞ, ɮɟɧɨɥ, 
ɛɟɧɡɚɩɢɪɟɧ, ɛɟɧɡɨɥ, ɚɦɦɢɚɤ, ɫɟɪɨɜɨɞɨɪɨɞ ɢ ɬ.ɞ., ɜɫɟɝɨ 21 ɜɟɳɟɫɬɜɨ) ɢ ɧɟ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɪɟɚɥɶɧɨɣ ɤɚɪɬɢɧɵ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ. 
ɉɨɷɬɨɦɭ ɢɫɫɥɟɞɨɜɚɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɤɨɦɩɥɟɤɫɧɨɝɨ ɦɟɬɨɞɚ 
ɨɰɟɧɤɢ ɭɪɨɜɧɹ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ. ȼ 
ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɧɨɜɵɣ ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɢɣ ɩɨɞɯɨɞ, ɞɥɹ 
ɤɨɦɩɥɟɤɫɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɨɫɧɨɜɚɧɧɵɣ ɧɚ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɮɟɪɦɟɧɬɚɬɢɜɧɵɯ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɵɯ ɫɢɫɬɟɦ. 
ɐɟɥɶ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɥɚɫɶ ɜ ɨɰɟɧɤɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɮɟɪɦɟɧɬɚɬɢɜɧɨɣ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɫɜɟɬɹɳɢɯɫɹ ɛɚɤɬɟɪɢɣ ɞɥɹ 
ɤɨɦɩɥɟɤɫɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ. 
Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɭɤɚɡɚɧɧɨɣ ɰɟɥɢ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
1. Ɉɩɪɟɞɟɥɢɬɶ ɫɩɨɫɨɛ ɩɪɨɛɨɨɬɛɨɪɚ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɞɥɹ 
ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ; 
2. Ɉɩɪɟɞɟɥɢɬɶ ɭɫɥɨɜɢɹ ɩɪɨɜɟɞɟɧɢɹ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ  ɩɪɨɛɚɦ ɜɨɡɞɭɯɚ. 
ɉɨɥɨɠɟɧɢɹ, ɜɵɧɨɫɢɦɵɟ ɧɚ ɡɚɳɢɬɭ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ: 
1. ȼɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɵɯ ɩɥɚɬɮɨɪɦɟɧɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɨɰɟɧɤɢ ɭɪɨɜɧɹ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɡɞɭɯɚ; 
2. ɍɫɥɨɜɢɹ ɩɪɨɜɟɞɟɧɢɹ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ ɩɪɨɛ ɚɬɦɨɫɮɟɪɧɨɝɨ 
ɜɨɡɞɭɯɚ.  
Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɧɚ ɤɚɮɟɞɪɟ ɛɢɨɮɢɡɢɤɚ ɜ ɋɎɍ, ɜ ɥɚɛɨɪɚɬɨɪɢɢ 
ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. 
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Ƚɥɚɜɚ 1 Ɉɛɡɨɪ ɥɢɬɟɪɚɬɭɪɵ 
1.1.Ⱥɧɬɪɨɩɨɝɟɧɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɝɨɪɨɞɚɯ ɢ ɦɟɬɨɞɵ 
ɨɰɟɧɤɢ ɭɪɨɜɧɹ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɜ Ɋɨɫɫɢɢ ɢ ɡɚ ɪɭɛɟɠɨɦ 
ȼɨɡɞɭɯ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɟɞɭɳɢɣ ɨɛɴɟɤɬ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɫ ɤɨɬɨɪɵɦ ɫɜɹɡɚɧɨ ɧɚɢɛɨɥɶɲɚɹ ɱɚɫɬɶ ɜɫɟɯ ɧɟɝɚɬɢɜɧɵɯ 
ɜɨɡɞɟɣɫɬɜɢɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ (Ƚɨɥɢɤɨɜ, 2015, Branco et 
al., 2014, Rich, 2017, Davalos et al., 2017). 
ɋɨɝɥɚɫɧɨ ɷɤɫɩɟɪɬɚɦ ɢɡ ȼɫɟɦɢɪɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ (ȼɈɁ) 
ɨɤɨɥɨ 72 % ɫɥɭɱɚɟɜ ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɣ ɫɦɟɪɬɢ ɫɜɹɡɚɧɵ ɫ ɡɚɝɪɹɡɧɟɧɢɟɦ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ. Ɉɤɨɥɨ 70% ɷɬɨ ɢɲɟɦɢɱɟɫɤɢɟ ɛɨɥɟɡɧɢ ɫɟɪɞɰɚ ɢ 
ɢɧɫɭɥɶɬɵ, 14 % - ɯɪɨɧɢɱɟɫɤɢɟ ɛɨɥɟɡɧɢ ɥɟɝɤɢɯ ɢ ɨɫɬɪɵɟ ɢɧɮɟɤɰɢɢ ɧɢɠɧɢɯ 
ɞɵɯɚɬɟɥɶɧɵɯ ɩɭɬɟɣ ɢ ɞɪɭɝɢɟ ɪɟɫɩɢɪɚɬɨɪɧɵɟ ɡɚɛɨɥɟɜɚɧɢɹ, 14 % - ɪɚɤ ɥɟɝɤɢɯ 
(ɋɨɤɨɥɨɜ, 2015).  
Ɂɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɩɨ ɞɚɧɧɵɦ ȼɈɁ ɜ 2012 ɝɨɞɭ, ɹɜɥɹɟɬɫɹ 
ɤɚɧɰɟɪɨɝɟɧɧɵɦɢ ɞɥɹ ɱɟɥɨɜɟɤɚ, ɚ ɧɚɥɢɱɢɟ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɜ ɜɨɡɞɭɯɟ ɬɟɫɧɨ 
ɫɜɹɡɚɧɨ ɫ ɩɨɜɵɲɟɧɢɟɦ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ ɪɚɤɨɦ ɥɟɝɤɢɯ. Ɍɚɤɠɟ ɧɚɛɥɸɞɚɟɬɫɹ ɫɜɹɡɶ 
ɦɟɠɞɭ ɡɚɝɪɹɡɧɟɧɢɟɦ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɢ ɡɚɛɨɥɟɜɚɟɦɨɫɬɶɸ ɪɚɤɨɦ 
ɦɨɱɟɜɵɜɨɞɹɳɢɯ ɩɭɬɟɣ ɢ ɦɨɱɟɜɨɝɨ ɩɭɡɵɪɹ. (ɂɧɮɨɪɦɚɰɢɨɧɧɵɣ ɛɸɥɥɟɬɟɧɶ ȼɈɁ, 
2016). 
ɋɬɟɩɟɧɶ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ ɡɚɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ 
ɜɟɳɟɫɬɜ ɢ ɢɯ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ, ɨɬ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, 
ɨɩɪɟɞɟɥɹɸɳɢɟ ɩɟɪɟɧɨɫ, ɪɚɫɫɟɢɜɚɧɢɟ ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɜɟɳɟɫɬɜ ɢ ɨɬ ɜɵɫɨɬɵ, ɧɚ 
ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɵɛɪɨɫɵ.  
ɇɚɛɥɸɞɟɧɢɹ ɡɚ ɡɚɝɪɹɡɧɟɧɢɟɦ ɚɬɦɨɫɮɟɪɵ, ɩɪɨɜɨɞɢɦɵɟ ɤɚɤ ɫɨɫɬɚɜɧɚɹ ɱɚɫɬɶ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ 
ɨɪɝɚɧɚɦɢ Ɋɨɫɝɢɞɪɨɦɟɬɚ, ɫɨɜɦɟɫɬɧɨ ɫ ɨɪɝɚɧɚɦɢ Ɋɨɫɩɨɬɪɟɛɧɚɞɡɨɪɚ ɢ ɞɪɭɝɢɦɢ 
ɜɟɞɨɦɫɬɜɚɦɢ, ɩɪɢ ɭɱɚɫɬɢɢ ɨɪɝɚɧɨɜ ɮɟɞɟɪɚɥɶɧɨɣ ɜɥɚɫɬɢ ɢ ɦɟɫɬɧɨɝɨ 
ɫɚɦɨɭɩɪɚɜɥɟɧɢɹ ɫɭɛɴɟɤɬɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɨɛɴɟɤɬɢɜɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɨɫɬɨɹɧɢɢ ɢ ɨɛ 
ɭɪɨɜɧɟ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɜ ɫɜɨɟɦ ɚɪɫɟɧɚɥɟ 
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ɧɚɞɟɠɧɵɟ ɫɪɟɞɫɬɜɚ ɢ ɦɟɬɨɞɵ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ, ɤɨɬɨɪɵɟ ɞɟɥɹɬ ɧɚ: 
ɤɨɧɬɚɤɬɧɵɟ, ɛɟɫɤɨɧɬɚɤɬɧɵɟ (ɞɢɫɬɚɧɰɢɨɧɧɵɟ) ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɟ, ɚ ɩɨɤɚɡɚɬɟɥɢ – 
ɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɢ ɫɬɪɭɤɬɭɪɧɵɟ (əɤɭɧɢɧɚ ɢ ɞɪ., 2009, ȼɚɪɬɚɧɨɜ ɢ ɞɪ., 2009). 
ɇɚɢɛɨɥɟɟ ɢɧɮɨɪɦɚɬɢɜɧɵɦɢ ɹɜɥɹɸɬɫɹ ɫɬɪɭɤɬɭɪɧɵɟ ɤɨɧɬɪɨɥɶɧɵɟ 
ɩɨɤɚɡɚɬɟɥɢ, ɬɚɤ ɤɚɤ ɨɧɢ ɞɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɨɛɴɟɤɬɟ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɤɨɬɨɪɚɹ ɛɵɥɚ ɩɨɞɜɟɪɝɧɭɬɚ ɡɚɝɪɹɡɧɟɧɢɸ, ɚ ɬɚɤɠɟ ɜɫɸ 
ɧɟɨɛɯɨɞɢɦɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɡɚɝɪɹɡɧɢɬɟɥɹɯ (ɤɨɧɰɟɧɬɪɚɰɢɹ ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ, ɪɚɡɥɢɱɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɡɚɝɪɹɡɧɟɧɢɹ, ɭɪɨɜɟɧɶ ɢ ɫɬɟɩɟɧɶ 
ɡɚɝɪɹɡɧɟɧɢɹ ɢ ɬ.ɞ.) (əɤɭɧɢɧɚ ɢ ɞɪ., 2009, ȼɚɪɬɚɧɨɜ ɢ ɞɪ., 2009). 
1.1.1 Ʉɨɧɬɚɤɬɧɵɟ ɦɟɬɨɞɵ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ 
Ʉ ɷɬɨɦɭ ɜɢɞɭ ɨɬɧɨɫɹɬ ɜɫɟ ɜɢɞɵ ɯɢɦɢɱɟɫɤɨɝɨ, ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɝɨ ɢ 
ɮɢɡɢɱɟɫɤɨɝɨ ɦɟɬɨɞɨɜ ɚɧɚɥɢɡɚ. Ʉ ɯɢɦɢɱɟɫɤɢɦ ɦɟɬɨɞɚɦ ɨɬɧɨɫɹɬ: 
ɝɪɚɜɢɦɟɬɪɢɱɟɫɤɢɣ ɢ ɬɢɬɪɢɦɟɬɪɢɱɟɫɤɢɣ; ɤ ɮɢɡɢɱɟɫɤɢɦ: ɦɚɝɧɢɬɧɭɸ 
ɫɩɟɤɬɪɨɫɤɨɩɢɸ, ɦɚɫɫ-ɫɩɟɤɬɪɨɦɟɬɪɢɸ, ɪɟɧɬɝɟɧɨ-ɫɩɟɤɬɪɚɥɶɧɵɣ ɚɧɚɥɢɡ; ɤ 
ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦ: ɫɩɟɤɬɪɚɥɶɧɵɟ, ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɟ, ɯɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɢɟ 
(əɤɭɧɢɧɚ ɢ ɞɪ., 2009, ȼɚɪɬɚɧɨɜ ɢ ɞɪ., 2009). 
ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɦɵɟ ɦɟɬɨɞɵ ɷɬɨ ɫɩɟɤɬɪɚɥɶɧɵɣ, 
ɯɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɢɣ, ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɣ (əɤɭɧɢɧɚ ɢ ɞɪ., 2009, ȼɚɪɬɚɧɨɜ ɢ ɞɪ., 
2009). ȼɫɟ ɦɟɬɨɞɵ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɩɪɨɛɨɨɛɪɚɛɨɬɤɭ, ɩɪɨɜɟɞɟɧɢɟ ɚɧɚɥɢɡɚ, ɫɛɨɪ, 
ɨɛɪɚɛɨɬɤɭ ɢ ɢɧɬɟɪɩɪɟɬɚɰɢɸ ɪɟɡɭɥɶɬɚɬɨɜ.  
ɉɪɨɛɨɨɛɪɚɛɨɬɤɚ 
ɉɪɨɛɨɨɛɪɚɛɨɬɤɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: ɨɬɛɨɪ ɩɪɨɛ, ɨɛɪɚɛɨɬɤɚ ɩɪɨɛ ɫ ɢɯ 
ɞɚɥɶɧɟɣɲɟɣ ɤɨɧɫɟɪɜɚɰɢɟɣ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɨɣ, ɯɪɚɧɟɧɢɟ ɩɪɨɛ, ɩɨɞɝɨɬɨɜɤɚ ɤ 
ɚɧɚɥɢɡɭ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɪɟɡɭɥɶɬɚɬɵ ɛɵɥɢ ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɚɜɢɥɶɧɵɦɢ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɨɩɬɢɦɚɥɶɧɵɣ ɦɟɬɨɞ ɨɬɛɨɪɚ ɩɪɨɛ, ɬɚɤɠɟ ɜɚɠɧɨ ɦɟɫɬɨ 
ɨɬɛɨɪɚ ɩɪɨɛ ɢ ɱɢɫɬɨɬɚ ɩɪɨɛɨɨɬɛɨɪɧɢɤɨɜ ɢ ɬɚɪɵ ɞɥɹ ɟɟ ɯɪɚɧɟɧɢɹ. ɉɨɞɝɨɬɨɜɤɚ 
ɩɪɨɛ ɜ ɨɫɧɨɜɧɨɦ ɢɞɟɬ ɦɟɬɨɞɨɦ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɹ, ɬɚɤɠɟ ɫɭɳɟɫɬɜɭɟɬ ɦɟɬɨɞ 
ɯɢɦɢɱɟɫɤɨɣ ɦɨɞɢɮɢɤɚɰɢɢ ɢɫɫɥɟɞɭɟɦɨɝɨ ɜɟɳɟɫɬɜɚ. Ʉɨɧɰɟɧɬɪɢɪɨɜɚɧɢɟ ɢɞɟɬ 
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ɞɜɭɦɹ ɩɭɬɹɦɢ: ɫɨɪɛɰɢɹ ɧɚ ɬɜɟɪɞɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɢɥɢ ɷɤɫɬɪɚɤɰɢɹ ɪɚɫɬɜɨɪɢɬɟɥɟɦ 
ɢ ɦɟɬɨɞɨɦ ɭɦɟɧɶɲɟɧɢɹ ɨɛɴɟɦɚ ɩɪɨɛɵ (ɩɭɬɟɦ ɜɵɩɚɪɢɜɚɧɢɹ, ɜɵɦɨɪɚɠɢɜɚɧɢɹ 
ɢɥɢ ɫɨɨɫɚɠɞɟɧɢɹ) (əɤɭɧɢɧɚ ɢ ɞɪ., 2009, ȼɚɪɬɚɧɨɜ ɢ ɞɪ., 2009). 
ɋɩɨɫɨɛɵ ɨɬɛɨɪɚ ɩɪɨɛ ɜɨɡɞɭɯɚ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ 
Ɉɬɛɨɪ ɩɪɨɛ ɜɨɡɞɭɯɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɊȾ 52.04.186-89 ɧɚ 
ɫɩɟɰɢɚɥɶɧɵɯ ɩɨɫɬɚɯ (ɫɬɚɰɢɨɧɚɪɧɵɟ, ɦɚɪɲɪɭɬɧɵɟ, ɩɟɪɟɞɜɢɠɧɵɟ 
(ɩɨɞɮɚɤɟɥɶɧɵɟ)). ɇɚ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɨɫɬɚɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɟɝɭɥɹɪɧɵɣ ɨɬɛɨɪ 
ɩɪɨɛ ɜɨɡɞɭɯɚ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɧɟɩɪɟɪɵɜɧɨɣ ɪɟɝɢɫɬɪɚɰɢɢ ɫɨɞɟɪɠɚɧɢɹ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɟ.  Ɇɚɪɲɪɭɬɧɵɟ ɩɨɫɬɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɬɚɤɠɟ 
ɞɥɹ ɪɟɝɭɥɹɪɧɨɝɨ ɨɬɛɨɪɚ ɩɪɨɛ, ɟɫɥɢ ɧɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɭɫɬɚɧɨɜɢɬɶ ɫɬɚɰɢɨɧɚɪɧɵɟ 
ɩɨɫɬɵ ɜ ɬɟɯ ɢɥɢ ɢɧɵɯ ɬɨɱɤɚɯ ɦɟɫɬɧɨɫɬɢ ɢɥɢ ɜ ɫɥɭɱɚɟ ɢɡɜɥɟɱɟɧɢɹ ɩɪɨɛ ɜɨɡɞɭɯɚ ɜ 
ɨɬɞɟɥɶɧɵɯ ɪɚɣɨɧɚɯ.  ɉɟɪɟɞɜɢɠɧɵɟ (ɩɨɞɮɚɤɟɥɶɧɵɟ) ɩɨɫɬɵ ɫɥɭɠɚɬ ɞɥɹ ɨɬɛɨɪɚ 
ɩɪɨɛ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɞ ɞɵɦɨɜɵɦ (ɝɚɡɨɜɵɦ) ɮɚɤɟɥɨɦ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ 
ɜɵɹɜɥɟɧɢɹ ɡɨɧɵ ɜɥɢɹɧɢɹ ɞɚɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ. 
Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ ɨɬɛɨɪɨɦ ɩɪɨɛ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡɦɟɪɟɧɢɟ ɧɟɤɨɬɨɪɵɯ 
ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ: ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ, ɫɤɨɪɨɫɬɶ ɢ ɧɚɩɪɚɜɥɟɧɢɟ 
ɜɟɬɪɚ, ɫɨɫɬɨɹɧɢɟ ɩɨɝɨɞɵ ɢ ɞɪ.. ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɪɟɠɢɦɨɜ ɨɬɛɨɪɚ ɩɪɨɛ: 
ɪɚɡɨɜɵɣ – ɩɪɨɞɨɥɠɚɸɳɢɣɫɹ 20-30 ɦɢɧɭɬ; ɞɢɫɤɪɟɬɧɵɣ – ɩɪɢ ɤɨɬɨɪɨɦ ɜ ɨɞɢɧ 
ɩɨɝɥɨɬɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɢɥɢ ɧɚ ɮɢɥɶɬɪ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ ɱɟɪɟɡ ɪɚɜɧɵɟ 
ɩɪɨɦɟɠɭɬɤɢ ɜɪɟɦɟɧɢ ɨɬɛɢɪɚɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɩɪɨɛ (3-8 ɪɚɡɨɜɵɯ ɩɪɨɛ); ɫɭɬɨɱɧɵɣ 
– ɩɪɨɛɵ ɨɬɛɢɪɚɸɬɫɹ ɧɟɩɪɟɪɵɜɧɨ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ (ɊȾ 52.04.186-89, ɆɍɄ 1611-
77-1719-77). 
Ɉɬɛɨɪ ɩɪɨɛ ɜɨɡɞɭɯɚ ɞɟɥɹɬ ɧɚ ɞɜɟ ɛɨɥɶɲɢɟ ɝɪɭɩɩɵ: ɚɫɩɢɪɚɰɢɨɧɧɵɟ ɫɩɨɫɨɛ 
ɨɬɛɨɪɚ ɩɪɨɛ ɢ ɨɬɛɨɪ ɩɪɨɛ ɜ ɝɚɡɨɜɵɟ ɩɢɩɟɬɤɢ, ɢ ɫɨɫɭɞɵ (ɊȾ 52.04.186-89, ɆɍɄ 
1611-77-1719-77). 
Ⱥɫɩɢɪɚɰɢɨɧɧɵɟ ɫɩɨɫɨɛɵ ɨɬɛɨɪɚ ɩɪɨɛ ɜɨɡɞɭɯɚ – ɨɫɧɨɜɚɧɵ ɧɚ 
ɩɪɨɬɹɝɢɜɚɧɢɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɨɛɴɟɦɚ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɩɨɝɥɨɬɢɬɟɥɶɧɭɸ ɫɪɟɞɭ 
(ɫɨɪɛɟɧɬ ɢɥɢ ɪɚɫɬɜɨɪ) ɢɥɢ ɫɩɟɰɢɚɥɶɧɵɟ ɮɢɥɶɬɪɵ, ɷɬɨ ɡɚɜɢɫɢɬ ɨɬ ɫɨɫɬɨɹɧɢɹ, 
ɫɜɨɣɫɬɜ ɢ ɤɚɱɟɫɬɜɚ ɢɡɦɟɪɹɟɦɨɝɨ ɜɟɳɟɫɬɜɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ 
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ɩɨɝɥɨɬɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɫ ɩɨɝɥɨɬɢɬɟɥɶɧɨɣ ɫɪɟɞɨɣ ɢɥɢ ɩɚɬɪɨɧ ɫ ɮɢɥɶɬɪɨɦ, 
ɚɫɩɢɪɚɬɨɪ ɢ ɪɟɨɦɟɬɪ (ɪɨɬɚɦɟɬɪ). 
Ƚɚɡɨɨɛɪɚɡɧɵɟ ɜɟɳɟɫɬɜɚ ɥɟɝɱɟ ɪɚɫɬɜɨɪɢɬɶ ɜ ɠɢɞɤɢɯ ɪɚɫɬɜɨɪɚɯ, ɪɚɫɬɜɨɪɵ 
ɩɨɞɛɢɪɚɸɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ ɜ ɤɚɤɨɣ ɫɬɟɩɟɧɢ ɞɚɧɧɨɟ ɜɟɳɟɫɬɜɨ 
ɪɚɫɬɜɨɪɹɟɬɫɹ ɢ ɫɩɨɫɨɛɧɨ ɪɟɚɝɢɪɨɜɚɬɶ ɫ ɫɨɪɛɟɧɬɨɦ, ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɬɚɤɠɟ 
ɩɪɢɦɟɧɹɟɬɫɹ ɬɜɟɪɞɵɟ ɫɨɪɛɢɪɭɸɳɢɟ ɩɨɜɟɪɯɧɨɫɬɢ, ɫɩɨɫɨɛɧɵɟ ɭɞɟɪɠɢɜɚɬɶ ɜ ɫɟɛɟ 
ɝɚɡɨɨɛɪɚɡɧɨɟ ɜɟɳɟɫɬɜɨ.  
ȼ ɤɚɱɟɫɬɜɟ ɠɢɞɤɢɯ ɩɨɝɥɨɬɢɬɟɥɟɣ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬ: ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɭɸ 
ɜɨɞɭ, ɨɪɝɚɧɢɱɟɫɤɢɟ ɪɚɫɬɜɨɪɢɬɟɥɢ, ɫɩɢɪɬɵ, ɢ ɫɩɟɰɢɚɥɶɧɵɟ ɩɨɝɥɨɬɢɬɟɥɶɧɵɟ 
ɫɦɟɫɢ, ɤɨɬɨɪɵɦɢ ɧɚɩɨɥɧɹɸɬɫɹ ɩɨɝɥɨɬɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ. Ʉ ɬɜɟɪɞɵɦ 
ɩɨɝɥɨɬɢɬɟɥɶɧɵɦ ɫɪɟɞɚɦ ɨɬɧɨɫɹɬɫɹ ɡɟɪɧɢɫɬɵɟ ɫɨɪɛɟɧɬɵ – ɫɢɥɢɤɚɝɟɥɶ, 
ɚɤɬɢɜɢɪɨɜɚɧɧɵɣ ɭɝɨɥɶ. Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɬɨɤɫɢɱɧɵɯ ɜɟɳɟɫɬɜ, ɬɜɟɪɞɵɟ ɫɨɪɛɟɧɬɵ 
ɩɨɦɟɳɚɸɬ ɜ ɩɨɝɥɨɬɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɢɥɢ ɫɩɟɰɢɚɥɶɧɵɟ ɬɪɭɛɤɢ. Ⱦɥɹ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɚɷɪɨɡɨɥɟɣ ɢɫɩɨɥɶɡɭɸɬ ɫɩɟɰɢɚɥɶɧɵɟ ɮɢɥɶɬɪɵ (ɚɧɚɥɢɬɢɱɟɫɤɢɟ 
ɮɢɥɶɬɪɵ ɚɷɪɨɡɨɥɶɧɵɟ) ɢɡ ɬɨɧɤɢɯ ɜɨɥɨɤɨɧ (ɊȾ 52.04.186-89, ɆɍɄ 1611-77-1719-
77).  
Ⱦɥɹ ɩɪɨɬɹɝɢɜɚɧɢɹ ɢɡɭɱɚɟɦɨɝɨ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɩɨɝɥɨɬɢɬɟɥɶɧɭɸ ɫɪɟɞɭ 
ɢɫɩɨɥɶɡɭɸɬ ɫɩɟɰɢɚɥɶɧɵɟ ɩɪɢɛɨɪɵ: ɜɨɞɹɧɨɣ ɚɫɩɢɪɚɬɨɪ, ɷɥɟɤɬɪɨɚɫɩɢɪɚɬɨɪɵ, 
ɩɵɥɟɫɨɫɵ, ɜɨɞɨɫɬɪɭɣɧɵɟ ɧɚɫɨɫɵ ɢ ɬ.ɞ. 
ɋɚɦɵɦ ɩɪɨɫɬɟɣɲɢɦ ɩɪɢɛɨɪɨɦ ɹɜɥɹɟɬɫɹ ɜɨɞɹɧɨɣ ɚɫɩɢɪɚɬɨɪ, ɭɫɬɪɨɟɧɧɵɣ 
ɩɨ ɩɪɢɧɰɢɩɭ ɫɨɨɛɳɚɸɳɢɯɫɹ ɫɨɫɭɞɨɜ. Ɉɛɴɟɦ ɜɨɞɵ ɪɚɜɟɧ ɤɨɥɢɱɟɫɬɜɭ ɜɨɡɞɭɯɚ, 
ɩɪɨɬɹɧɭɬɨɝɨ ɱɟɪɟɡ ɩɨɝɥɨɬɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ. ɋɤɨɪɨɫɬɶ ɩɪɨɬɹɝɢɜɚɧɢɹ ɬɚɤɨɝɨ 
ɚɫɩɢɪɚɬɨɪɚ ɜ ɫɪɟɞɧɟɦ ɪɚɜɟɧ 1-2 ɥ/ɦɢɧ.  
ɗɥɟɤɬɪɨɚɫɩɢɪɚɬɨɪɵ  ɪɚɛɨɬɚɸɬ ɩɨ ɬɚɤɨɦɭ ɠɟ ɩɪɢɧɰɢɩɭ, ɱɬɨ ɢ ɜɨɞɧɵɟ 
ɚɫɩɢɪɚɬɨɪɵ, ɧɨ ɜ ɨɬɥɢɱɢɟ ɨɬ ɩɪɨɫɬɨɝɨ ɜɨɞɹɧɨɝɨ ɚɫɩɢɪɚɬɨɪɚ ɫɧɚɛɠɟɧɵ 
ɧɟɫɤɨɥɶɤɢɦɢ ɪɟɨɦɟɬɪɚɦɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɢ  ɩɪɨɫɚɫɵɜɚɧɢɹ ɜɨɡɞɭɯɚ 
(ɫɤɨɪɨɫɬɶ 0,1-1 ɥ/ɦɢɧ ɢ 10-20 ɥ/ɦɢɧ). Ɍɚɤɠɟ ɷɥɟɤɬɪɨɚɫɩɢɪɚɬɨɪɵ ɩɨɡɜɨɥɹɸɬ 
ɨɬɛɢɪɚɬɶ ɧɟɫɤɨɥɶɤɨ ɩɪɨɛ ɨɞɧɨɜɪɟɦɟɧɧɨ.  
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ɉɵɥɟɫɨɫɵ ɢ ɜɨɞɨɫɬɪɭɣɧɵɟ ɧɚɫɨɫɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɨɜɦɟɫɬɧɨ ɫ ɪɟɨɦɟɬɪɨɦ 
ɢɥɢ ɪɨɬɚɦɟɬɪɨɦ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɦɚ ɜɨɡɞɭɯɚ ɩɪɨɯɨɞɢɦɨ ɱɟɪɟɡ 
ɩɨɝɥɨɬɢɬɟɥɶɧɭɸ ɫɪɟɞɭ ɢɥɢ ɮɢɥɶɬɪɵ. ȿɳɟ ɨɞɢɧ ɨɱɟɧɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ 
ɩɪɢɛɨɪ ɷɬɨ ɷɠɟɤɬɨɪɧɵɣ ɚɫɩɢɪɚɬɨɪ «ȺɗɊȺ», ɢɦɟɸɳɢɣ ɛɚɥɥɨɧ ɫɨ ɫɠɚɬɵɦ 
ɜɨɡɞɭɯɨɦ, ɟɝɨ ɢɫɩɨɥɶɡɭɸɬ ɜ ɭɫɥɨɜɢɹɯ, ɝɞɟ ɧɟɥɶɡɹ ɩɪɢɦɟɧɢɬɶ ɷɥɟɤɬɪɨɚɫɩɢɪɚɬɨɪ 
(ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɜɨɡɞɭɯɟ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɝɚɡɨɜ ɜ ɲɚɯɬɚɯ, ɧɚ ɯɢɦɢɱɟɫɤɢɯ 
ɩɪɟɞɩɪɢɹɬɢɹɯ). ȼɪɟɦɹ ɮɢɤɫɢɪɭɸɬ ɩɪɢ ɩɨɦɨɳɢ ɫɟɤɭɧɞɨɦɟɪɚ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɢ 
ɜɵɤɥɸɱɟɧɢɢ ɩɪɢɛɨɪɚ (ɊȾ 52.04.186-89, ɆɍɄ 1611-77-1719-77).  
Ɉɬɛɨɪ ɩɪɨɛ ɜ ɫɨɫɭɞɵ ɢɥɢ ɝɚɡɨɜɵɟ ɩɢɩɟɬɤɢ–ɷɬɨɬ ɦɟɬɨɞ ɢɫɩɨɥɶɡɭɟɬɫɹ, 
ɟɫɥɢ ɤɨɧɰɟɧɬɪɚɰɢɹ ɢɫɫɥɟɞɭɟɦɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɜɨɡɞɭɯɟ ɨɱɟɧɶ ɜɵɫɨɤɚ ɢ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɞɚɧɧɨɝɨ ɜɟɳɟɫɬɜɚ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɬɛɨɪɚ ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ 
ɜɨɡɞɭɯɚ. 
Ɉɬɛɨɪ ɩɪɨɛ ɜ ɝɚɡɨɜɵɟ ɩɢɩɟɬɤɢ (ɛɭɬɵɥɢ): ɫɨɫɭɞɵ ɧɚɩɨɥɧɹɸɬɫɹ ɠɢɞɤɨɫɬɶɸ, 
ɤɨɬɨɪɚɹ ɧɟ ɫɩɨɫɨɛɧɚ ɪɟɚɝɢɪɨɜɚɬɶ ɢ ɪɚɫɬɜɨɪɹɬɶ ɨɩɪɟɞɟɥɹɟɦɨɟ ɜɟɳɟɫɬɜɨ. ȼ 
ɤɚɱɟɫɬɜɟ ɠɢɞɤɨɫɬɢ ɢɫɩɨɥɶɡɭɸɬ ɧɚɫɵɳɟɧɧɵɣ ɪɚɫɬɜɨɪ ɯɥɨɪɢɫɬɨɝɨ ɧɚɬɪɢɹ, ɜɨɞɭ ɢ 
ɬ.ɞ. Ⱦɚɧɧɭɸ ɠɢɞɤɨɫɬɶ ɜɵɥɢɜɚɸɬ ɜ ɦɟɫɬɟ ɨɬɛɨɪɚ ɩɪɨɛ, ɚ ɨɬɜɟɪɫɬɢɹ ɜ ɫɨɫɭɞɚɯ 
ɡɚɤɪɵɜɚɸɬ. 
Ɉɬɛɨɪ ɩɪɨɛ ɜɚɤɭɭɦɧɵɦ ɫɩɨɫɨɛɨɦ: ɨɬɛɨɪ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɛɭɬɵɥɢ ɢ 
ɝɚɡɨɜɵɟ ɩɢɩɟɬɤɢ ɨɛɴɟɦɨɦ ɜ 1-2 ɥɢɬɪɚ.  ɍɞɚɥɟɧɢɟ ɜɨɡɞɭɯɚ ɢɡ ɫɨɫɭɞɚ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɜɚɤɭɭɦɧɨɝɨ ɧɚɫɨɫɚ (ɧɚɫɨɫ Ʉɚɦɨɜɫɤɨɝɨ), ɫɬɟɩɟɧɶ 
ɪɚɡɪɹɠɟɧɢɹ ɜɨɡɞɭɯɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɤɪɵɬɵɦ ɪɬɭɬɧɵɦ ɦɚɧɨɦɟɬɪɨɦ ɢɥɢ 
ɜɚɤɭɭɦɨɦɟɬɪɨɦ. Ⱦɥɹ ɨɬɛɨɪɚ ɩɪɨɛ ɜɨɡɞɭɯɚ ɜɵɧɢɦɚɸɬ ɫɬɟɤɥɹɧɧɭɸ ɩɚɥɨɱɤɭ  ɢ 
ɩɨɫɬɟɩɟɧɧɨ ɨɬɤɪɵɜɚɸɬ ɡɚɠɢɦ, ɢɡ-ɡɚ ɫɨɡɞɚɜɚɟɦɨɣ ɪɚɡɧɨɫɬɢ ɞɚɜɥɟɧɢɹ 
ɢɫɫɥɟɞɭɟɦɵɣ ɜɨɡɞɭɯ ɩɨɩɚɞɚɟɬ ɜ ɫɨɫɭɞ, ɩɨɫɥɟ ɨɬɛɨɪɚ ɩɪɨɛɵ ɡɚɠɢɦɵ ɡɚɤɪɵɜɚɸɬ. 
Ɉɬɛɨɪ ɩɪɨɛ ɨɛɦɟɧɧɵɦ ɫɩɨɫɨɛɨɦ: ɛɭɬɵɥɶ ɢɥɢ ɝɚɡɨɜɭɸ ɩɢɩɟɬɤɭ 
ɩɪɢɫɨɟɞɢɧɹɸɬ ɤ ɚɫɩɢɪɚɬɨɪɭ ɢ ɩɪɨɩɭɫɤɚɸɬ ɱɟɪɟɡ ɧɟɝɨ ɞɟɫɹɬɢɤɪɚɬɧɵɣ ɨɛɴɟɦ 
ɜɨɡɞɭɯɚ ɫɨ ɫɤɨɪɨɫɬɶɸ 2 ɥ/ɦɢɧ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɜɟɳɟɫɬɜɨ ɧɟ ɨɫɟɞɚɥɨ ɧɚ ɫɬɟɧɤɚɯ 
ɫɨɫɭɞɨɜ. Ɂɚɬɟɦ ɩɨɫɥɟ ɨɬɛɨɪɚ ɩɪɨɛ ɫɨɫɭɞ ɨɬɫɨɟɞɢɧɹɸɬ ɨɬ ɚɫɩɢɪɚɬɨɪɚ, ɤɪɚɧɵ 
ɡɚɤɪɵɜɚɸɬ, ɚ ɪɟɡɢɧɨɜɵɟ ɬɪɭɛɤɢ ɡɚɠɢɦɚɸɬ. 
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Ɉɬɛɨɪ ɩɪɨɛ ɜɨɡɞɭɯɚ ɜ ɪɟɡɢɧɨɜɵɟ ɤɚɦɟɪɵ: ɨɬɛɨɪ ɩɪɨɛ ɷɬɢɦ ɫɩɨɫɨɛɨɦ 
ɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɥɢɲɶ ɜ ɬɨɦ ɫɥɭɱɚɟ ɟɫɥɢ ɢɫɫɥɟɞɭɟɦɨɟ ɜɟɳɟɫɬɜɨ ɧɟ ɪɟɚɝɢɪɭɟɬ 
ɫ ɪɟɡɢɧɨɣ. Ɉɛɵɱɧɨ ɞɥɹ ɷɬɨɝɨ ɫɩɨɫɨɛɚ ɢɫɩɨɥɶɡɭɸɬ ɤɚɦɟɪɵ ɮɭɬɛɨɥɶɧɵɯ ɦɹɱɟɣ. ȼ 
ɤɚɦɟɪɭ ɩɪɢ ɩɨɦɨɳɢ ɧɚɫɨɫɚ ɡɚɤɚɱɢɜɚɟɬɫɹ ɜɨɡɞɭɯ, ɚ ɜɵɞɵɯɚɟɦɵɣ ɜɨɡɞɭɯ 
ɫɨɛɢɪɚɟɬɫɹ ɜ ɦɟɲɤɢ Ⱦɭɝɥɚɫɚ. (ɉɨ ȽɈɋɌɍ 17.2.3.01-86). 
1.1.2.Ⱦɢɫɬɚɧɰɢɨɧɧɵɟ ɦɟɬɨɞɵ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ 
ɗɬɢ ɦɟɬɨɞɵ ɹɜɥɹɸɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ 
ɫ ɤɨɧɬɚɤɬɧɵɦɢ ɦɟɬɨɞɚɦɢ, ɨɧɢ ɩɨɡɜɨɥɹɸɬ ɩɨɥɭɱɢɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ 
ɢɧɮɨɪɦɚɰɢɸ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɢɬ ɩɨɥɭɱɢɬɶ ɩɨɥɧɨɰɟɧɧɭɸ ɨɰɟɧɤɭ ɤɚɱɟɫɬɜɚ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ.  
Ⱦɢɫɬɚɧɰɢɨɧɧɵɟ ɦɟɬɨɞɵ ɨɫɧɨɜɚɧɵ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɜɭɯ ɫɜɨɣɫɬɜ 
ɡɨɧɞɢɪɭɸɳɢɯ (ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ, ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ, ɚɤɭɫɬɢɱɟɫɤɢɯ) ɩɨɥɟɣ: 
ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɢɡɭɱɚɟɦɵɦ ɨɛɴɟɤɬɨɦ ɢ ɩɟɪɟɧɨɫɢɬɶ ɩɨɥɭɱɟɧɧɭɸ 
ɢɧɮɨɪɦɚɰɢɸ ɧɚ ɞɚɬɱɢɤ. Ⱦɢɫɬɚɧɰɢɨɧɧɵɟ ɦɟɬɨɞɵ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ 
ɞɟɥɹɬɫɹ ɧɚ ɚɤɬɢɜɧɵɟ ɢ ɩɚɫɫɢɜɧɵɟ. Ⱥɤɬɢɜɧɵɟ ɦɟɬɨɞɵ ɨɫɧɨɜɚɧɵ ɧɚ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɬɪɚɠɟɧɧɵɯ ɥɭɱɟɣ ɨɬ ɨɛɴɟɤɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɧɚɩɪɚɜɥɟɧɧɨɝɨ ɧɚ 
ɷɬɢ ɨɛɴɟɤɬɵ ɫɩɟɰɢɚɥɶɧɵɦɢ ɢɡɥɭɱɚɬɟɥɹɦɢ (ɪɚɞɢɚɰɢɨɧɧɵɣ ɩɟɪɟɞɚɬɱɢɤ, ɥɚɡɟɪ), ɚ 
ɩɪɢ ɩɚɫɫɢɜɧɵɯ ɦɟɬɨɞɚɯ ɢɞɟɬ ɪɟɝɢɫɬɪɚɰɢɹ ɨɬɪɚɠɟɧɧɵɯ, ɩɟɪɟɢɡɥɭɱɟɧɧɵɯ ɢɥɢ 
ɩɪɨɲɟɞɲɢɯ ɡɨɧɞɢɪɭɸɳɢɯ ɩɨɥɟɣ, ɫɨɡɞɚɧɧɵɦ ɫɚɦɢɦ ɨɛɴɟɤɬɨɦ ɢɡɭɱɟɧɢɹ 
(əɤɭɧɢɧɚ ɢ ɞɪ., 2009, ȼɚɪɬɚɧɨɜ ɢ ɞɪ., 2009).  
Ɍɚɤɠɟ ɦɟɬɨɞɵ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɚɷɪɨɤɨɫɦɢɱɟɫɤɢɟ ɢ ɝɟɨɮɢɡɢɱɟɫɤɢɟ. 
Ɇɟɬɨɞɚɦɢ ɚɷɪɨɤɨɫɦɢɱɟɫɤɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɨɩɬɢɱɟɫɤɚɹ ɮɨɬɨ- 
ɜɢɞɟɨɫɴɟɦɤɚ, ɪɚɞɢɨɬɟɩɥɨɜɚɹ, ɪɚɞɚɪɧɚɹ, ɢɧɮɪɚɤɪɚɫɧɨɟ, ɪɚɞɢɨɥɨɤɚɰɢɨɧɧɚɹ ɢ 
ɞɪɭɝɢɟ ɜɢɞɵ ɫɴɟɦɨɤ. Ƚɟɨɮɢɡɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɢɡɭɱɟɧɢɹ 
ɫɨɫɬɚɜɚ, ɫɬɪɨɟɧɢɹ ɢ ɫɨɫɬɨɹɧɢɹ ɝɨɪɧɵɯ ɩɨɪɨɞ, ɜ ɤɨɬɨɪɵɯ ɜ ɬɟɯ ɢɥɢ ɢɧɵɯ 
ɭɫɥɨɜɢɹɯ ɦɨɝɭɬ ɪɚɡɜɢɜɚɬɶɫɹ ɨɩɚɫɧɵɟ ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ. ɗɬɨɬ ɦɟɬɨɞ 
ɬɚɤɠɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɤɚɪɬɨɝɪɚɮɢɪɨɜɚɧɢɟ, ɬɨɩɨɝɪɚɮɢɸ ɦɟɫɬɧɨɫɬɢ, ɢɡɭɱɟɧɢɟ 
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ɫɨɫɬɚɜɨɜ ɩɨɱɜɵ ɢ ɢɯ ɩɪɨɢɫɯɨɠɞɟɧɢɹ. Ɇɟɬɨɞ ɛɨɥɶɲɟ ɜɫɟɝɨ ɩɨɞɯɨɞɢɬ ɞɥɹ 
ɢɡɭɱɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɱɜɵ (əɤɭɧɢɧɚ ɢ ɞɪ., 2009, ȼɚɪɬɚɧɨɜ ɢ ɞɪ., 2009). 
ȼ ɷɤɨɥɨɝɢɱɟɫɤɨɦ ɦɨɧɢɬɨɪɢɧɝɟ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɢɧɮɨɪɦɚɰɢɹ, 
ɩɨɥɭɱɟɧɧɚɹ ɫɨ ɫɩɭɬɧɢɤɨɜ. ɋɜɨɛɨɞɧɵɣ ɩɪɢɟɦ ɢɧɮɨɪɦɚɰɢɢ ɫɨ ɫɩɭɬɧɢɤɨɜ ɧɚ 
Ɂɟɦɥɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ȼɫɟɦɢɪɧɨɣ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ ɫɨɝɥɚɫɧɨ 
ɤɨɧɰɟɩɰɢɢ «Ɉɬɤɪɵɬɨɝɨ ɧɟɛɚ». ɇɚ ɧɚɡɟɦɧɵɯ ɫɬɚɧɰɢɹɯ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢɟɦ, 
ɞɟɦɨɞɭɥɹɰɢɹ, ɩɟɪɜɢɱɧɚɹ ɩɟɪɟɪɚɛɨɬɤɚ ɢ ɩɨɞɝɨɬɨɜɤɚ ɫɩɭɬɧɢɤɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ ɤ 
ɢɯ ɞɚɥɶɧɟɣɲɟɦɭ ɜɜɨɞɭ ɧɚ ɩɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ.  
ɇɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɢ ɚɤɬɢɜɧɨ ɪɚɡɜɢɜɚɟɬɫɹ ɫɟɬɶ ɫɬɚɧɰɢɣ ɩɪɢɟɦɚ ɞɚɧɧɵɯ 
ɫɨ ɫɩɭɬɧɢɤɨɜ NOAA (ɚɦɟɪɢɤɚɧɫɤɢɟ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ ɫɩɭɬɧɢɤɢ). Ɍɚɤɢɟ ɫɟɬɢ 
ɫɬɚɧɰɢɣ ɫɭɳɟɫɬɜɭɸɬ ɜ Ɇɨɫɤɜɟ (ɂɧɫɬɢɬɭɬ ɤɨɫɦɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɊȺɇ, 
ȼɇɂɂ ȽɈɑɋ Ɇɑɋ),  ɜ ɂɪɤɭɬɫɤɟ (ɂɧɫɬɢɬɭɬ ɫɨɥɧɟɱɧɨ-ɡɟɦɧɨɣ ɮɢɡɢɤɢ ɋɈɊȺɇ), 
ɜ ɋɚɥɟɯɚɪɞɟ (Ƚɨɫɤɨɦɢɬɟɬ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ əɦɚɥɨ-ɇɟɧɟɰɤɨɝɨ 
ɚɜɬɨɧɨɦɧɨɝɨ ɨɤɪɭɝɚ), ɜɨ ȼɥɚɞɢɜɨɫɬɨɤɟ (ɂɧɫɬɢɬɭɬ ɚɜɬɨɦɚɬɢɤɢ ɢ ɩɪɨɰɟɫɫɨɜ 
ɭɩɪɚɜɥɟɧɢɹ ȾȼɈ ɊȺɇ) ɢ ɜ Ʉɪɚɫɧɨɹɪɫɤɟ (ɂɧɫɬɢɬɭɬ ɥɟɫɚ ɋɈ ɊȺɇ) (ȼɚɪɬɚɧɨɜ ɢ 
ɞɪ., 2009). 
Ɍɪɚɞɢɰɢɨɧɧɨ ɡɚɝɪɹɡɧɟɧɢɟ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɤɨɧɬɪɨɥɢɪɭɸɬ ɩɪɢ ɩɨɦɨɳɢ 
ɮɢɡɢɱɟɫɤɢɯ, ɯɢɦɢɱɟɫɤɢɯ, ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɚɧɚɥɢɡɨɜ ɩɪɨɛ 
ɜɨɞɵ, ɜɨɡɞɭɯɚ ɢ ɩɨɱɜɵ (ɑɟɫɧɨɤɨɜɚ, 2007). ȼɫɟ ɷɬɢ ɦɟɬɨɞɵ ɨɫɧɨɜɚɧɵ ɧɚ 
ɫɪɚɜɧɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɜ ɚɧɚɥɢɡɢɪɭɟɦɨɣ ɩɪɨɛɟ ɫ 
ɮɨɧɨɜɵɦɢ ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ ɢɥɢ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɨɪɦɚɬɢɜɚɦɢ (ɈȾɄ, ɉȾɄ). 
ȼ ɫɜɹɡɢ ɫ ɜɨɡɧɢɤɲɟɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɟɣ ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ, 
ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɧɨɪɦɚɬɢɜɵ, ɫɨɡɞɚɧɧɵɟ ɞɥɹ ɨɯɪɚɧɵ ɡɞɨɪɨɜɶɹ ɱɟɥɨɜɟɤɚ, ɚ ɬɚɤɠɟ 
ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɧɟ ɞɨɩɭɫɬɢɬɶ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɤɚɬɚɫɬɪɨɮɵ ɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ, ɜ 
ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɧɟ ɫɩɨɫɨɛɫɬɜɭɸɬ ɧɨɪɦɚɥɶɧɨɦɭ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɸ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɫɬɚɥɢ ɚɤɬɢɜɧɨ ɜɧɟɞɪɹɬɶɫɹ ɦɟɬɨɞɵ 
ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ.  
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɡɚɪɭɛɟɠɧɭɸ ɥɢɬɟɪɚɬɭɪɭ, ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɦɟɬɨɞɵ 
ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɜ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ ɚɧɚɥɨɝɢɱɧɵ ɫ ɨɬɟɱɟɫɬɜɟɧɧɵɦɢ 
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ɦɟɬɨɞɚɦɢ. Ɋɚɡɥɢɱɢɹ ɥɟɠɚɬ ɥɢɲɶ ɜ ɧɚɡɜɚɧɢɹɯ ɷɬɢɯ ɦɟɬɨɞɨɜ ɢ ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɢ. 
Ɂɚ ɪɭɛɟɠɨɦ ɦɟɬɨɞɵ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɩɨɞɪɚɡɞɟɥɹɸɬ ɩɨ ɜɢɞɚɦ 
ɜɵɛɪɨɫɚ ɧɚ ɬɪɢ ɬɢɩɚ: 1) ɦɟɬɨɞɵ ɫɜɹɡɚɧɧɵɟ ɫ ɩɥɚɧɨɜɵɦɢ ɜɵɛɪɨɫɚɦɢ, 2) ɦɟɬɨɞɵ 
ɞɥɹ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɜɵɛɪɨɫɨɜ, 3) ɦɟɬɨɞɵ ɞɥɹ ɫɥɭɱɚɣɧɵɯ ɜɵɛɪɨɫɨɜ (Gillespie 
et al., 2017).  
1.1.3. Ȼɢɨɥɨɝɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ 
ɗɮɮɟɤɬɢɜɧɵɦɢ ɦɟɬɨɞɚɦɢ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ 
ɹɜɥɹɸɬɫɹ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɦɟɬɨɞɵ – ɛɢɨɢɧɞɢɤɚɰɢɹ ɢ ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɟ 
(ɛɢɨɬɨɤɫɢɤɨɥɨɝɢɹ). Ȼɢɨɥɨɝɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɩɨɡɜɨɥɹɸɬ 
ɞɢɚɝɧɨɫɬɢɪɨɜɚɬɶ ɧɟɝɚɬɢɜɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɟ ɩɪɢ ɧɢɡɤɢɯ 
ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ (əɤɭɧɢɧɚ ɢ ɞɪ., 2009,Ȼɭɛɧɨɜ ɢ ɞɪ., 2007). 
ɉɪɟɢɦɭɳɟɫɬɜɨ ɞɚɧɧɵɯ ɦɟɬɨɞɨɜ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɨɧɢ ɨɬɪɚɠɚɸɬ 
ɫɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ ɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ ɞɥɹ ɜɫɟɯ ɠɢɜɵɯ ɨɪɝɚɧɢɡɦɨɜ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɢ ɞɥɹ ɱɟɥɨɜɟɤɚ. Ȼɢɨɥɨɝɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɹɜɥɹɸɬɫɹ ɢɧɬɟɝɪɚɥɶɧɵɦɢ ɢ 
ɩɨɡɜɨɥɹɸɬ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɨɰɟɧɢɬɶ ɫɨɫɬɨɹɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɫɭɦɦɢɪɭɸɬ 
ɜɫɟ ɛɟɡ ɢɫɤɥɸɱɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢ ɜɚɠɧɵɟ ɞɚɧɧɵɟ ɨɛ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ, 
ɜɵɹɜɥɹɸɬ ɧɚɥɢɱɢɟ ɜ ɧɟɣ ɤɨɦɩɥɟɤɫɚ ɡɚɝɪɹɡɧɢɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɫɩɨɫɨɛɧɵ ɭɤɚɡɚɬɶ ɧɚ 
ɦɟɫɬɚ ɢ ɩɭɬɢ ɫɤɨɩɥɟɧɢɣ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɢ ɜɵɹɜɢɬɶ ɜɨɡɦɨɠɧɵɟ 
ɩɭɬɢ ɢɯ ɩɨɩɚɞɚɧɢɹ ɜ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ (ɑɟɫɧɨɤɨɜɚ, 2007, əɤɭɧɢɧɚ ɢ ɞɪ., 
2009, Ȼɭɛɧɨɜ ɢ ɞɪ., 2007). 
Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɟɬɨɞɨɜ ɛɢɨɢɧɞɢɤɚɰɢɢ ɹɜɥɹɟɬɫɹ ɢɡɭɱɟɧɢɟ 
ɨɪɝɚɧɢɡɦɨɜ ɢɥɢ ɫɨɨɛɳɟɫɬɜɚ ɨɪɝɚɧɢɡɦɨɜ-ɢɧɞɢɤɚɬɨɪɨɜ ɜ ɢɯ ɟɫɬɟɫɬɜɟɧɧɵɯ ɫɪɟɞɚɯ 
ɨɛɢɬɚɧɢɹ. Ȼɢɨɢɧɞɢɤɚɬɨɪɵ – ɝɪɭɩɩɚ ɨɫɨɛɟɣ ɨɞɧɨɝɨ ɜɢɞɚ ɢɥɢ ɫɨɨɛɳɟɫɬɜɚ, ɩɨ 
ɧɚɥɢɱɢɸ, ɫɨɫɬɨɹɧɢɸ ɢ ɩɨɜɟɞɟɧɢɸ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɫ ɛɨɥɶɲɟɣ ɞɨɫɬɨɜɟɪɧɨɫɬɶɸ 
ɦɨɠɧɨ ɫɭɞɢɬɶ ɨ ɫɜɨɣɫɬɜɚɯ ɨɤɪɭɠɚɸɳɟɣ ɢɯ ɫɪɟɞɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɨ ɩɪɢɫɭɬɫɬɜɢɢ ɜ 
ɧɟɣ ɡɚɝɪɹɡɧɢɬɟɥɹ ɢ ɟɝɨ ɤɨɧɰɟɧɬɪɚɰɢɢ (Ɇɟɥɟɯɨɜɚ ɢ ɞɪ., 2007, Ȼɭɛɧɨɜ ɢ ɞɪ., 2007, 
ɑɟɫɧɨɤɨɜɚ, 2007). 
Ɇɟɬɨɞɵ ɛɢɨɢɧɞɢɤɚɰɢɢ ɦɨɝɭɬ ɛɵɬɶ ɩɪɨɫɬɵɦɢ, ɷɬɨ ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ, ɚ 
ɬɚɤɠɟ ɢ ɫɥɨɠɧɵɦ, ɤɨɬɨɪɵɣ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɢɡɭɱɟɧɢɟ ɢɦɦɭɧɧɵɯ ɢ 
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ɝɟɧɟɬɢɱɟɫɤɢɯ ɢɡɦɟɧɟɧɢɣ ɛɢɨɢɧɞɢɤɚɬɨɪɚ (ɨɪɝɚɧɢɡɦ-ɢɧɞɢɤɚɬɨɪ). Ɉɫɧɨɜɧɵɟ ɜɢɞɵ 
ɦɟɬɨɞɨɜ ɛɢɨɢɧɞɢɤɚɰɢɢ: 
 ɜɢɡɭɚɥɶɧɵɣ - ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɢɡɦɟɧɟɧɢɣ ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ (ɡɚɝɪɹɡɧɹɸɳɟɝɨ) ɮɚɤɬɨɪɚ (ɢɡɦɟɧɟɧɢɟ ɨɤɪɚɫɤɢ, 
ɤɪɚɟɜɨɟ ɩɨɠɟɥɬɟɧɢɟ ɥɢɫɬɶɟɜ ɪɚɫɬɟɧɢɣ, ɡɚɦɟɞɥɟɧɧɵɣ ɪɨɫɬ, ɫɥɚɛɵɟ ɫɬɟɛɥɢ, 
ɨɛɪɚɡɨɜɚɧɢɟ ɝɧɢɥɢ ɢɬ.ɞ.). ɒɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ 
ɤɭɥɶɬɭɪɟ; 
 ɩɨɩɭɥɹɰɢɨɧɧɵɟ ɢ ɷɤɨɫɢɫɬɟɦɧɵɟ–ɜ ɞɚɧɧɵɯ ɦɟɬɨɞɚɯ ɢɫɩɨɥɶɡɭɸɬ 
ɩɨɩɭɥɹɰɢɨɧɧɵɟ ɢɥɢ ɷɤɨɫɢɫɬɟɦɧɵɟ ɩɨɤɚɡɚɬɟɥɢ: ɱɢɫɥɟɧɧɨɫɬɶ ɢ ɛɢɨɦɚɫɫɚ 
ɨɬɞɟɥɶɧɵɯ ɜɢɞɨɜ, ɧɚɥɢɱɢɟ ɬɟɯ ɢɥɢ ɢɧɵɯ ɜɢɞɨɜ ɜ ɞɚɧɧɨɦ ɫɨɨɛɳɟɫɬɜɟ, ɚ ɬɚɤɠɟ ɢɯ 
ɫɨɨɬɧɨɲɟɧɢɟɦ, ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨ ɨɛɢɥɢɸ ɢ ɬ.ɞ. Ɇɟɬɨɞ ɨɱɟɧɶ ɩɨɩɭɥɹɪɟɧ ɩɪɢ 
ɢɡɭɱɟɧɢɢ ɜɨɞɧɵɯ ɷɤɨɫɢɫɬɟɦ, ɚ ɬɚɤɠɟ, ɛɢɨɬɵ ɨɛɢɬɚɸɳɟɣ ɜ ɥɟɫɚɯ, ɬɚɤ ɤɚɤ ɜ ɷɬɢɯ 
ɫɨɨɛɳɟɫɬɜɚɯ ɥɟɝɤɨ ɦɨɠɧɨ ɨɬɫɥɟɞɢɬɶ ɞɢɧɚɦɢɤɭ ɢɡɦɟɧɟɧɢɣ ɬɟɯ ɢɥɢ ɢɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ; 
 ɩɚɬɨɥɨɝɨ-ɚɧɚɬɨɦɢɱɟɫɤɢɣ ɢ ɝɢɫɬɨɥɨɝɢɱɟɫɤɢɣ ɦɟɬɨɞɵ – ɨɬɧɨɫɹɬɫɹ ɤ ɝɪɭɩɩɟ 
ɦɟɬɨɞɨɜ ɛɢɨɢɧɞɢɤɚɰɢɢ ɫ ɛɨɥɟɟ ɞɨɫɬɨɜɟɪɧɵɦɢ ɞɚɧɧɵɦɢ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ 
ɫɞɟɥɚɬɶ, ɞɨɥɝɨɫɪɨɱɧɵ ɩɪɨɝɧɨɡɵ ɨ ɜɥɢɹɧɢɢ ɬɟɯ ɢɥɢ ɢɧɵɯ ɜɟɳɟɫɬɜ ɧɚ ɫɪɟɞɭ 
ɨɛɢɬɚɧɢɹ ɛɢɨɢɧɞɢɤɚɬɨɪɨɜ; 
 ɷɦɛɪɢɨɥɨɝɢɱɟɫɤɢɣ ɦɟɬɨɞ – ɢɡɭɱɚɟɬ ɜɥɢɹɧɢɟ ɢɡɦɟɧɟɧɢɣ ɜ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɟ ɧɚ ɪɚɡɜɢɬɢɟ ɠɢɜɨɝɨ ɨɪɝɚɧɢɡɦɚ ɧɚ ɪɚɧɧɢɯ ɷɬɚɩɚɯ ɪɚɡɜɢɬɢɹ (ɧɚ ɷɬɚɩɟ 
ɞɪɨɛɥɟɧɢɹ, ɮɨɪɦɢɪɨɜɚɧɢɹ ɡɚɪɨɞɵɲɟɜɵɯ ɨɪɝɚɧɨɜ). ȼ ɤɚɱɟɫɬɜɟ ɛɢɨɢɧɞɢɤɚɬɨɪɨɜ 
ɜɵɫɬɭɩɚɸɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɠɢɜɵɟ ɨɪɝɚɧɢɡɦɵ, ɫɩɨɫɨɛɧɵɟ ɤ ɛɵɫɬɪɨɦɭ ɪɚɡɜɢɬɢɸ ɢ 
ɞɚɸɳɟɟ ɦɧɨɝɨɱɢɫɥɟɧɧɨɟ ɩɨɬɨɦɫɬɜɨ (ɦɚɥɸɫɤɢ, ɪɵɛɵ, ɧɚɫɟɤɨɦɵɟ, ɡɟɦɧɨɜɨɞɧɵɟ); 
 ɬɚɤɠɟ ɫɭɳɟɫɬɜɭɟɬ ɪɹɞ ɛɨɥɟɟ ɬɨɱɧɵɯ ɢ ɬɪɭɞɨɟɦɤɢɯ ɦɟɬɨɞɨɜ: 
ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɢɟ (ɨɫɧɨɜɚɧɧɵ ɧɚ ɢɡɭɱɟɧɢɢ ɢɡɦɟɧɟɧɢɣ ɢɦɦɭɧɧɨɣ ɫɢɫɬɟɦɵ 
ɠɢɜɵɯ ɨɪɝɚɧɢɡɦɨɜ ɜ ɨɬɜɟɬ ɧɚ ɜɨɡɞɟɣɫɬɜɢɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɮɚɤɬɨɪɚ); 
ɝɟɧɟɬɢɱɟɫɤɢɟ (ɚɧɚɥɢɡ ɝɟɧɟɬɢɱɟɫɤɢɯ ɢɡɦɟɧɟɧɢɣ, ɤɨɬɨɪɵɟ ɩɪɨɹɜɥɹɸɬɫɹ ɜ ɜɢɞɟ 
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ɨɩɪɟɞɟɥɟɧɧɵɯ ɦɭɬɚɰɢɣ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɧɚ 
ɛɢɨɢɧɞɢɤɚɬɨɪ) (Ɍɭɪɨɜɰɟɜ ɢ ɞɪ., 2005, ɑɟɫɧɨɤɨɜɚ, 2007, Ɇɟɥɟɯɨɜɚ ɢ ɞɪ., 2007). 
ɋ ɩɨɦɨɳɶɸ ɦɟɬɨɞɨɜ ɛɢɨɢɧɞɢɤɚɰɢɢ ɦɨɠɧɨ ɢɫɫɥɟɞɨɜɚɬɶ ɭɠɟ 
ɫɨɫɬɨɹɜɲɟɝɨɫɹ ɢɥɢ ɩɪɨɢɫɯɨɞɹɳɟɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
ɡɚɝɪɹɡɧɹɸɳɢɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɨɧ ɧɟ ɦɨɠɟɬ ɞɚɬɶ ɛɨɥɟɟ ɬɨɱɧɭɸ ɨɰɟɧɤɭ ɜɪɟɞɚ, 
ɤɨɬɨɪɭɸ ɧɚɧɟɫɟɬ ɬɨɬ ɢɥɢ ɢɧɨɣ ɡɚɝɪɹɡɧɢɬɟɥɶ, ɬɚɤ ɤɚɤ ɞɥɹ ɩɪɨɹɜɥɟɧɢɹ ɢɡɦɟɧɟɧɢɣ 
ɧɟɨɛɯɨɞɢɦɨ ɜɪɟɦɹ. Ɋɚɡɪɚɛɨɬɤɚ ɟɞɢɧɨɣ ɫɢɫɬɟɦɵ ɩɨɤɚɡɚɬɟɥɟɣ ɬɨɤɫɢɱɧɨɫɬɢ 
ɜɟɳɟɫɬɜ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜɟɫɶɦɚ ɡɚɬɪɭɞɧɢɬɟɥɶɧɚ. Ȼɢɨɢɧɞɢɤɚɬɨɪɵ ɧɟ 
ɦɨɝɭɬ ɛɵɬɶ ɭɧɢɜɟɪɫɚɥɶɧɵɦɢ, ɢɯ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɛɢɪɚɬɶ ɞɥɹ ɤɚɠɞɨɣ ɫɪɟɞɵ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ, ɢɫɯɨɞɹ ɢɡ ɫɜɨɣɫɬɜ ɷɬɨɣ ɫɪɟɞɵ. Ɍɚɤɠɟ ɦɟɬɨɞ ɛɢɨɢɧɞɢɤɚɰɢɢ 
ɦɚɥɨɷɮɮɟɤɬɢɜɟɧ ɜ ɯɨɥɨɞɧɨɟ ɜɪɟɦɹ ɝɨɞɚ. ɇɟ ɫɦɨɬɪɹ ɧɚ, ɷɬɢ ɦɢɧɭɫɵ ɦɟɬɨɞɵ 
ɛɢɨɢɧɞɢɤɚɰɢɢ ɲɢɪɨɤɨ ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɜ Ɋɨɫɫɢɢ ɢ ɡɚ ɪɭɛɟɠɨɦ (Adersen et al., 
2016, Sawidis et al., 2011, Salo et al., 2012, Tarricone et al, 2015, Annangi et al., 
2016, Kalinovic et al., 2016, Vukovic et al., 2015, Iodice et al., 2016), ɷɬɨ ɫɜɹɡɚɧɨ ɫ 
ɬɟɦ, ɱɬɨ ɷɬɢ ɦɟɬɨɞɵ ɦɚɥɨɡɚɬɪɚɬɧɧɵɟ, ɧɟ ɬɪɟɛɭɸɬ ɝɪɨɦɨɡɞɤɢɯ ɢ ɞɨɪɨɝɨɫɬɨɹɳɢɯ 
ɩɪɢɛɨɪɨɜ ɢ ɩɪɨɫɬɨɬɚ ɦɟɬɨɞɚ ɹɜɥɹɸɬɫɹ ɛɟɫɫɩɨɪɧɵɦ ɞɨɫɬɨɢɧɫɬɜɨɦ (Ɍɭɪɨɜɰɟɜ ɢ 
ɞɪ., 2005, ɑɟɫɧɨɤɨɜɚ, 2007, Ɇɟɥɟɯɨɜɚ ɢ ɞɪ., 2007). 
ȼ ɨɫɧɨɜɟ ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ ɥɟɠɚɬ ɪɟɚɤɰɢɢ ɬɟɫɬ-ɨɛɴɟɤɬɚ (ɨɪɝɚɧɢɡɦɚ, 
ɩɨɦɟɳɟɧɧɨɝɨ ɜ ɢɫɫɥɟɞɭɟɦɭɸ ɫɪɟɞɭ)  ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ. ɗɬɨɬ ɦɟɬɨɞ 
ɩɨɡɜɨɥɹɟɬ ɞɚɬɶ ɨɰɟɧɤɭ ɬɨɤɫɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɧɚ 
ɦɨɞɟɥɶɧɵɟ ɠɢɜɵɟ ɨɪɝɚɧɢɡɦɵ (ɑɟɫɧɨɤɨɜɚ, 2008, Ɇɟɥɟɯɨɜɚ ɢ ɞɪ., 2007). 
Ȼɢɨɬɟɫɬɢɪɨɜɚɧɢɟ ɨɛɥɚɞɚɟɬ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ: ɩɪɨɫɬɨɬɚ ɦɟɬɨɞɚ, 
ɞɨɫɬɭɩɧɨɫɬɶ, ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ, ɷɤɫɩɪɟɫɫɧɨɫɬɶ ɢ ɞɟɲɟɜɢɡɧɚ. ɉɪɢ ɩɨɦɨɳɢ ɬɟɫɬ-
ɫɢɫɬɟɦ (ɬɟɫɬ-ɨɪɝɚɧɢɡɦɨɜ) ɦɨɠɧɨ ɥɟɝɤɨ ɨɛɧɚɪɭɠɢɬɶ ɡɚɥɩɨɜɵɟ ɜɵɛɪɨɫɵ ɫ 
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ, ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ ɜɪɟɞɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɜ ɫɱɢɬɚɧɧɵɟ ɦɢɧɭɬɵ, ɧɟ ɨɠɢɞɚɹ, ɤɨɝɞɚ ɨɤɪɭɠɚɸɳɚɹ 
ɫɪɟɞɚ ɧɚɱɧɟɬ ɧɚ ɧɟɟ ɪɟɚɝɢɪɨɜɚɬɶ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɞɪɭɝɢɯ ɦɟɬɨɞɨɜ (ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ 
ɢ ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ) ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɟ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɨɩɪɟɞɟɥɢɬɶ ɭɪɨɜɟɧɶ ɨɩɚɫɧɨɫɬɢ ɞɚɧɧɨɝɨ ɜɟɳɟɫɬɜɚ (Ɇɟɥɟɯɨɜɚ ɢ ɞɪ., 2007).  
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ɉɪɢ ɨɰɟɧɤɟ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɨɛɴɟɤɬɵ, ɬɟɫɬ-
ɨɪɝɚɧɢɡɦɵ ɜɜɨɞɹɬɫɹ ɜ ɫɪɟɞɭ, ɝɞɟ ɩɪɢɫɭɬɫɬɜɭɟɬ ɡɚɝɪɹɡɧɹɸɳɟɟ ɜɟɳɟɫɬɜɨ. ȼɚɠɧɨɟ 
ɭɫɥɨɜɢɟ ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ – ɢɫɩɨɥɶɡɨɜɚɬɶ ɝɟɧɟɬɢɱɟɫɤɢ ɨɞɧɨɪɨɞɧɵɟ 
ɥɚɛɨɪɚɬɨɪɧɵɟ ɤɭɥɶɬɭɪɵ. ɗɬɢ ɤɭɥɶɬɭɪɵ ɩɨɥɭɱɚɸɬ ɩɭɬɟɦ ɦɧɨɝɨɤɪɚɬɧɨɝɨ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɧɢɯ ɪɚɡɥɢɱɧɵɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ. 
Ƚɟɧɟɬɢɱɟɫɤɢ ɨɞɧɨɪɨɞɧɵɟ ɤɭɥɶɬɭɪɵ ɬɟɫɬ-ɨɪɝɚɧɢɡɦɨɜ ɩɨɡɜɨɥɹɸɬ ɢɡɛɟɠɚɬɶ 
ɨɲɢɛɨɤ ɩɪɢ ɨɰɟɧɤɟ ɜɥɢɹɧɢɹ ɡɚɝɪɹɡɧɢɬɟɥɹ ɧɚ ɷɬɢ ɨɪɝɚɧɢɡɦɵ, ɬɚɤ ɤɚɤ ɨɧɢ 
ɫɩɨɫɨɛɧɵ ɞɚɜɚɬɶ ɫɯɨɠɭɸ ɨɬɜɟɬɧɭɸ ɪɟɚɤɰɢɸ (Ɇɟɥɟɯɨɜɚ ɢ ɞɪ., 2007, ɑɟɫɧɨɤɨɜɚ, 
2008). 
Ɋɚɡɥɢɱɚɸɬ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɛɢɨɬɟɫɬɨɜ: 
 Ɉɫɬɪɵɟ ɛɢɨɬɟɫɬɵ (acute tests),  ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ ɜɵɠɢɜɚɟɦɨɫɬɢ ɞɥɹɬɫɹ ɨɬ 
ɧɟɫɤɨɥɶɤɢɯ ɦɢɧɭɬ ɞɨ 24-96 ɱɚɫɨɜ; 
 Ʉɪɚɬɤɨɫɪɨɱɧɵɟ (short-termchronic tests)ɯɪɨɧɢɱɟɫɤɢɟ ɬɟɫɬɵ, ɞɥɹɬɫɹ ɧɚ 
ɩɪɨɬɹɠɟɧɢɢ 7 ɫɭɬɨɤ ɢ ɡɚɤɚɧɱɢɜɚɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɩɟɪɜɨɝɨ 
ɩɨɤɨɥɟɧɢɹ ɬɟɫɬ-ɨɛɴɟɤɬɨɜ; 
 ɏɪɨɧɢɱɟɫɤɢɟ ɬɟɫɬɵ (ghronic tests), ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɧɚ ɨɛɳɭɸ 
ɩɥɨɞɨɜɢɬɨɫɬɶ, ɤ ɩɪɢɦɟɪɭ, ɪɚɤɨɨɛɪɚɡɧɵɯ, ɩɪɢ ɷɬɨɦ ɨɯɜɚɬɵɜɚɸɬ ɬɪɢ ɩɨɤɨɥɟɧɢɹ. 
ȼ Ɋɨɫɫɢɢ ɢ ɡɚ ɪɭɛɟɠɨɦ ɜ ɤɚɱɟɫɬɜɟ ɬɟɫɬ-ɨɪɝɚɧɢɡɦɨɜ ɩɪɢɦɟɧɹɸɬɫɹ ɞɚɮɧɢɢ, 
ɢɧɮɭɡɨɪɢɢ ɢ ɞɪɭɝɢɯ ɜɨɞɧɵɯ ɛɢɨɰɟɧɨɡɨɜ (Adams et al., 2016, ɑɟɫɧɨɤɨɜɚ, 2007). 
Ȼɢɨɬɟɫɬɢɪɨɜɚɧɢɟ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɤɚɱɟɫɬɜɚ ɩɪɢɪɨɞɧɵɯ ɢ 
ɫɬɨɱɧɵɯ ɜɨɞ, ɬɚɤ ɤɚɤ ɷɬɨɬ ɦɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɡɚ ɫɱɢɬɚɧɧɵɟ ɦɢɧɭɬɵ ɨɩɪɟɞɟɥɢɬɶ 
ɨɩɚɫɧɨɫɬɶ ɞɚɧɧɨɝɨ ɜɨɞɧɨɝɨ ɪɟɫɭɪɫɚ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 
ɏɨɬɹ ɷɬɢ ɦɟɬɨɞɵ ɫɯɨɞɧɵ ɩɨ ɤɨɧɟɱɧɨɣ ɰɟɥɢ, ɧɟɨɛɯɨɞɢɦɨ ɩɨɦɧɢɬɶ, ɱɬɨ 
ɛɢɨɬɟɫɬɢɨɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɭɪɨɜɧɟ ɦɨɥɟɤɭɥɵ, ɤɥɟɬɤɢ ɢɥɢ ɨɪɝɚɧɢɡɦɚ ɢ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɜɫɟ ɜɨɡɦɨɠɧɵɟ  ɩɨɫɥɟɞɫɬɜɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɞɥɹ 
ɛɢɨɬɵ, ɚ ɛɢɨɢɧɞɢɤɚɰɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ ɭɪɨɜɧɟ ɨɪɝɚɧɢɡɦɚ, ɩɨɩɭɥɹɰɢɢ ɢɥɢ 
ɫɨɨɛɳɟɫɬɜɚ ɢ ɞɚɟɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɚɦɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ. 
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1.2.Ȼɢɨɥɸɦɢɧɟɫɰɟɧɬɧɵɣ ɦɟɬɨɞ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɜɨɡɞɭɯɚ. 
ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɦɧɨɝɢɟ ɫɬɪɚɧɵ ɩɟɪɟɯɨɞɹɬ ɧɚ ɮɟɪɦɟɧɬɚɬɢɜɧɭɸ 
ɫɢɫɬɟɦɭ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɬɚɤ ɤɚɤ ɷɬɚ ɫɢɫɬɟɦɚ ɩɨɡɜɨɥɹɟɬ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɵɹɜɢɬɶ ɜɥɢɹɧɢɟ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɧɚ ɨɪɝɚɧɢɡɦɵ ɢɥɢ 
ɨɩɪɟɞɟɥɢɬɶ ɧɚ ɤɚɤɭɸ ɱɚɫɬɶ ɨɪɝɚɧɢɡɦɚ ɨɧɢ ɢɦɟɸɬ ɛɨɥɶɲɟɟ ɜɨɡɞɟɣɫɬɜɢɟ. 
Ɉɞɧɢɦ ɢɡ ɬɚɤɢɯ ɦɟɬɨɞɨɜ ɹɜɥɹɟɬɫɹ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɵɣ. ɉɪɟɢɦɭɳɟɫɬɜɨ 
ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɨɝɨ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɫɜɟɱɟɧɢɟ ɦɨɠɧɨ ɥɟɝɤɨ ɢ 
ɬɨɱɧɨ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɬɶ ɜ ɨɬɥɢɱɢɟ ɨɬ ɞɪɭɝɢɯ ɬɟɫɬ-ɩɚɪɚɦɟɬɪɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɟ  ɜ 
ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɢ (ɥɟɬɚɥɶɧɵɣ ɢɫɯɨɞ, ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɞɵɯɚɧɢɹ, 
ɮɥɭɨɪɟɫɰɟɧɰɢɹ ɯɥɨɪɨɮɢɥɥɚ ɢ ɬ.ɞ.). 
Ȼɢɨɥɸɦɢɧɟɫɰɟɧɰɢɹ – ɷɬɨ ɹɜɥɟɧɢɟ ɢɡɥɭɱɟɧɢɹ ɫɜɟɬɚ ɠɢɜɵɦɢ ɨɪɝɚɧɢɡɦɚɦɢ, 
ɫɜɹɡɚɧɧɨɟ ɫ ɯɟɦɢɥɸɦɢɧɟɫɰɟɬɧɵɦɢ ɪɟɚɤɰɢɹɦɢ, ɤɚɬɚɥɢɡɢɪɭɟɦɵɟ ɫɩɟɰɢɚɥɶɧɵɦɢ 
ɮɟɪɦɟɧɬɚɦɢ ɥɸɰɢɮɟɪɚɡɚɦɢ (Ƚɢɬɟɥɶɡɨɧ ɢ ɞɪ., 1984). 
ȼ ɨɫɧɨɜɟ ɫɜɟɱɟɧɢɹ ɜɫɟɯ ɠɢɜɵɯ ɨɪɝɚɧɢɡɦɨɜ ɥɟɠɢɬ ɯɟɦɢɥɸɦɢɧɟɫɰɟɧɬɧɵɣ 
ɩɪɨɰɟɫɫ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɷɧɟɪɝɢɢ, ɜ ɤɨɬɨɪɨɦ ɭɱɚɫɬɜɭɸɬ ɫɩɟɰɢɮɢɱɟɫɤɢɟ 
ɮɟɪɦɟɧɬɵ – ɥɸɰɢɮɟɪɚɡɵ, ɨɪɝɚɧɢɱɟɫɤɢɟ ɦɨɥɟɤɭɥɵ – ɥɸɰɢɮɟɪɢɧɵ ɢ ɤɢɫɥɨɪɨɞ 
(Shimomura et al., 1974). 
Ȼɢɨɥɸɦɢɧɟɫɰɟɧɰɢɹ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɛɢɨɦɨɧɢɬɨɪɢɧɝɚ ɹɜɥɹɟɬɫɹ ɭɞɨɛɧɵɦ 
ɬɟɫɬ-ɩɚɪɚɦɟɬɪɨɦ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɨɬɪɚɠɚɬɶ ɫɨɫɬɨɹɧɢɟ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɨɝɨ 
ɬɟɫɬ-ɨɛɴɟɤɬɚ ɜ ɭɫɥɨɜɢɹɯ ɡɚɝɪɹɡɧɟɧɢɹ. ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ 
ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɢ ɛɢɨɬɟɫɬɨɜ ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɛɢɨɥɸɦɢɧɟɫɰɟɧɰɢɢ in vivo ɢ  in vitro (Ⱦɟɪɟɛɢɧ, 2009, Shilo et al., 1979, 
Shimomura, 2008).  
1.2.1. ɋɜɟɬɹɳɢɟɫɹ ɛɚɤɬɟɪɢɢ ɜ ɪɨɥɢ ɛɢɨɬɟɫɬɨɜ. 
ɉɨ ɫɨɜɪɟɦɟɧɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɵɟ ɛɚɤɬɟɪɢɢ ɨɬɧɨɫɹɬ ɤ 
ɪɨɞɚɦ Photobacterium, Vibrio, Lucibacterium. Ʌɸɦɢɧɟɫɰɟɧɬɧɵɦɢ ɜɢɞɚɦɢ ɪɨɞɚ 
Photobacterium ɹɜɥɹɸɬɫɹ: P. phosphoreum и P. leiognathi. Ʌɸɦɢɧɟɫɰɟɧɬɧɵɦɢ 
ɜɢɞɚɦɢ ɪɨɞɚ Vibrio ɹɜɥɹɸɬɫɹ: V. fischeri, V. logei, V. harveyi, V. splendida. 
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ɋɨɜɪɟɦɟɧɧɚɹ ɬɚɤɫɨɧɨɦɢɹ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɵɯ ɛɚɤɬɟɪɢɣ ɨɤɨɧɱɚɬɟɥɶɧɨ ɧɟ 
ɨɩɪɟɞɟɥɟɧɚ ɢ ɩɨɫɬɨɹɧɧɨ ɪɚɡɜɢɜɚɟɬɫɹ, ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɜɫɟ ɜɪɟɦɹ 
ɦɟɧɹɟɬɫɹ (Baumann et al., 1980, 1981, 1983). 
ɋɜɟɬɹɳɢɟɫɹ ɛɚɤɬɟɪɢɢ, ɫɜɨɛɨɞɧɨ ɨɛɢɬɚɸɬ ɜ ɦɨɪɫɤɨɣ ɜɨɞɟ, ɨɬɧɨɫɹɬɫɹ ɤ 
ɫɚɩɪɨɮɢɬɚɦ: ɨɧɢ ɩɢɬɚɸɬɫɹ ɨɪɝɚɧɢɱɟɫɤɢɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɪɚɫɬɜɨɪɟɧɧɵɦɢ ɜ 
ɦɨɪɫɤɨɣ ɜɨɞɟ, ɪɚɡɥɚɝɚɸɬ ɨɫɬɚɧɤɢ ɭɦɟɪɲɢɯ ɠɢɜɨɬɧɵɯ ɢ ɪɚɫɬɟɧɢɣ, ɱɚɫɬɨ 
ɩɨɫɟɥɹɸɬɫɹ ɩɚ ɦɟɪɬɜɨɣ ɪɵɛɟ ɢ ɤɚɥɶɦɚɪɚɯ (Ƚɢɬɟɥɶɡɨɧ, 1976, Ⱦɚɧɢɥɨɜ ɢ ɞɪ., 
1990). 
ȼɫɟ ɮɨɬɨɛɚɤɬɟɪɢɢ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɟ ɩɨɞɜɢɠɧɵɟ ɩɚɥɨɱɤɢ, 
ɮɚɤɭɥɶɬɚɬɢɜɧɵɟ ɚɧɚɷɪɨɛɵ, ɯɟɦɨɨɪɝɚɧɨɬɪɨɮɵ (ɭɝɥɟɜɨɞɵ, ɫɩɢɪɬɵ, ɨɪɝɚɧɢɱɟɫɤɢɟ 
ɤɢɫɥɨɬɵ ɢ ɬ.ɞ.) (Ƚɢɬɟɥɶɡɨɧ ɢ ɞɪ., 1984, Shimomura, 2008). Ȼɨɥɶɲɢɧɫɬɜɨ ɜɢɞɨɜ 
ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɵɯ ɛɚɤɬɟɪɢɣ ɜɵɞɟɥɹɸɬ ɯɢɬɢɧɚɡɭ, ɚɦɢɥɚɡɭ, ɥɢɩɚɡɭ, 
ɠɟɥɚɬɢɧɚɡɭ. Ʉɭɥɶɬɢɜɢɪɨɜɚɧɢɟ ɫɜɟɬɹɳɢɯɫɹ ɛɚɤɬɟɪɢɣ ɜɨɡɦɨɠɧɨ ɧɚ 
ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɫɪɟɞɚɯ ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ NaCl 2-3 %, ɪɚɡɧɵɟ ɜɢɞɵ ɛɚɤɬɟɪɢɣ 
ɤɭɥɶɬɢɜɢɪɭɸɬɫɹ ɩɪɢ ɪɚɡɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ, ɧɚɩɪɢɦɟɪ, Vibrio harveyi, Vibrio 
fischeri, Photobacterium leioghnati ɨɩɬɢɦɚɥɶɧɨ ɪɚɫɬɭɬ ɩɪɢ 25°ɋ ɢ ɹɜɥɹɸɬɫɹ 
ɦɟɡɨɮɢɥɥɚɦɢ, ɚ Photobacterium phosphoreum ɦɨɠɟɬ ɪɚɫɬɢ ɢ ɩɪɢ ɛɨɥɟɟ ɧɢɡɤɢɯ 
ɬɟɦɩɟɪɚɬɭɪɚɯ, ɬɚɤ ɤɚɤ ɹɜɥɹɟɬɫɹ ɤɪɢɨɮɢɥɨɦ. Photobacterium phosphoreum ɦɨɠɟɬ 
ɨɛɢɬɚɬɶ ɜ ɜɨɞɚɯ, ɝɞɟ t ɜɨɞɵ ɧɢɠɟ 15°C (ɧɚ ɝɥɭɛɢɧɟ ɨɤɟɚɧɚ ɫɜɵɲɟ 500 ɦɟɬɪɨɜ) 
(Ⱦɟɪɹɛɢɧ, 2009, Shilo et al., 1979). 
ȼɨɡɦɨɠɧɨɫɬɶ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɬɶ ɫɜɨɣɫɬɜɚ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɵɯ ɛɚɤɬɟɪɢɣ 
ɜ ɤɚɱɟɫɬɜɟ ɬɟɫɬ-ɨɛɴɟɤɬɨɜ ɫɬɚɥɨ ɜɨɡɦɨɠɧɵɦ, ɛɥɚɝɨɞɚɪɹ, ɛɢɨɬɟɯɧɨɥɨɝɢɢ – 
ɪɟɤɨɦɛɢɧɚɬɧɵɯ ɛɚɤɬɟɪɢɣ. Ȼɢɨɬɟɫɬɵ ɧɚ ɨɫɧɨɜɟ ɠɢɜɵɯ ɫɜɟɬɹɳɢɯɫɹ ɛɚɤɬɟɪɢɣ 
ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɛɢɨɬɟɫɬɨɜ ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɢɧɮɭɡɨɪɢɹɯ, ɞɚɮɧɢɹɯ, ɜɨɞɨɪɨɫɥɹɯ, 
ɪɵɛɚɯ, ɬɟɦ, ɱɬɨ ɜ ɤɚɱɟɫɬɜɟ ɬɟɫɬ-ɩɚɪɚɦɟɬɪɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɢɨɥɸɦɢɧɟɫɰɟɧɰɢɹ. 
ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɛɚɤɬɟɪɢɣ ɤ ɪɚɡɥɢɱɧɵɦ ɡɚɝɪɹɡɧɹɸɳɢɦɫɹ ɜɟɳɟɫɬɜɚɦ ɡɚɜɢɫɢɬ 
ɨɬ ɲɬɚɦɦɚ ɛɚɤɬɟɪɢɣ, ɭɫɥɨɜɢɣ ɢɯ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ (ɫɨɫɬɚɜɚ ɩɢɬɚɬɟɥɶɧɨɣ ɫɪɟɞɵ, 
pH ɫɪɟɞɵ, ɮɚɡɵ ɪɨɫɬɚ ɛɚɤɬɟɪɢɣ ɢ ɬ.ɞ.).  
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Ȼɢɨɬɟɫɬɵ ɧɚ ɨɫɧɨɜɟ ɫɜɟɬɹɳɢɯɫɹ ɛɚɤɬɟɪɢɣ ɱɚɫɬɨ ɩɪɟɜɨɫɯɨɞɹɬ ɢɡɜɟɫɬɧɵɟ ɢ 
ɲɢɪɨɤɨ ɩɪɢɦɟɧɢɦɵɟ ɛɢɨɬɟɫɬɵ, ɬɟɦ, ɱɬɨ ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ, 
ɛɵɫɬɪɨɞɟɣɫɬɜɟɧɧɵɟ, ɛɨɥɟɟ ɬɨɱɧɵɟ, ɩɪɨɫɬɵ ɜ ɩɪɢɦɟɧɟɧɢɢ ɢ ɩɨɡɜɨɥɹɸɬ 
ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɟɫɤɨɥɶɤɨ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ (Ʉɪɚɬɚɫɸɤ, 
1994).  
ɂɫɫɥɟɞɨɜɚɧɢɹɦɢ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ ɡɚɧɢɦɚɥɢɫɶ ɦɧɨɝɢɟ ɨɬɟɱɟɫɬɜɟɧɧɵɟ 
ɭɱɟɧɵɟ: Ƚɢɬɟɥɶɡɨɧ (1987), Ʉɪɚɬɚɫɸɤ (1994), Ⱦɟɪɹɛɢɧ (2009), Ʉɭɱ (2005), 
Ⱥɥɟɤɫɟɪɨɜɚ (2014), Ⱦɚɧɢɥɨɜ (1989) ɢ ɞɪ., ɚ ɢɡ ɡɚɪɭɛɟɠɧɵɯ ɧɚɢɛɨɥɟɟ ɢɡɜɟɫɬɧɵ 
ɪɚɛɨɬɵ Belkin (2003), Bulich (1982), Hastings (1963, 1965, 1968, 1969, 1977, 
1985), Heitzer (1994)  ɢ ɞɪɭɝɢɟ. Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɛɢɨɬɟɫɬɨɜ ɧɚ ɨɫɧɨɜɟ 
ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɵɯ ɛɚɤɬɟɪɢɣ ɨɱɟɧɶ ɲɢɪɨɤɚ ɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 1. 
 
Ɍɚɛɥɢɰɚ 1 – Ȼɢɨɬɟɫɬɵ ɧɚ ɨɫɧɨɜɟ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɵɯ ɛɚɤɬɟɪɢɣ 
ɇɚɡɜɚɧɢɟ Ⱦɟɣɫɬɜɭɸɳɢɟ ɜɟɳɟɫɬɜɚ 
Ⱥɧɚɥɢɡ ɡɚɝɪɹɡɧɟɧɢɹ ɩɢɳɟɜɵɯ ɩɪɨɞɭɤɬɨɜ 
ɦɢɤɨɬɨɤɫɢɧɚɦɢ, (7,53-31,79- ɦɤɝ/ɦɥ) 
Ɋɭɛɪɚɬɨɤɫɢɧ ȼ, ɡɟɚɪɚɥɟɧɨɧ, ɩɟɧɢɰɢɥɥɢɧ, 
ɩɚɬɭɥɢɧ, ɰɢɬɪɢɧɢɧ, ɨɯɪɚɬɨɤɫɢɧ Ⱥ, ɊɊ-ɬɨɤɫɢɧ, 
ɚɮɥɚɬɨɤɫɢɧ  ȼ1 
Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɢɫɭɬɫɬɜɢɹ ɜ ɫɪɟɞɟ 
ɚɧɬɢɛɢɨɬɢɤɨɜ  (0,2 ɦɤɝ/ɦɥ) 
Ɍɟɬɪɚɰɢɤɥɢɧ, ɯɥɨɪɚɦɮɟɧɢɤɨɥ, ɫɬɪɟɩɬɨɦɢɰɢɧ, 
ɧɟɨɦɢɰɢɧ, ɝɟɧɬɚɦɢɰɢɧ, ɤɚɧɚɦɢɰɢɧ 
Ɉɛɧɚɪɭɠɟɧɢɟ ɬɨɤɫɢɱɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɯ 
ɫɢɫɬɟɦɚɯ (ɩɪɨɦɵɲɥɟɧɧɵɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɢ 
ɬ.ɩ.) 
Ⱥɪɨɦɚɬɢɱɟɫɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ, ɞɵɯɚɬɟɥɶɧɵɟ 
ɹɞɵ, ɮɟɧɨɥɶɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɢ ɩɪɨɞɭɤɬɵ ɢɯ 
ɞɟɫɬɪɭɤɰɢɢ, ɫɭɥɶɮɚɬɧɵɣ ɥɢɝɧɢɧ, ɨɤɪɚɲɟɧɧɵɟ 
ɮɪɚɤɰɢɢ ɫɬɨɤɨɜ, ɮɟɧɨɥɨɤɫɢɞɚɡɵ, ɞɟɬɟɪɝɟɧɬɵ, 
ɩɟɫɬɢɰɢɞɵ, ɬɹɠɟɥɵɟ ɦɟɬɚɥɥɵ, ɤɨɛɚɥɶɬ, ɨɬɯɨɞɵ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɚɛɢɥɢɡɚɬɨɪɨɜ 
Ɉɛɧɚɪɭɠɟɧɢɟ ɬɨɤɫɢɱɧɵɯ ɜɟɳɟɫɬɜ ɜ 
ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɟ (ɤɨɦɩɨɧɟɧɬɵ ɪɚɤɟɬɧɨɝɨ 
ɬɨɩɥɢɜɚ ɢ ɞɪ.) 
Ⱦɢɦɟɬɢɥɝɢɞɪɚɡɢɧ, ɚɥɶɞɟɝɢɞɵ, ɫɩɢɪɬɵ, ɚɰɟɬɨɧ, 
HCN, SO2 , H2S, Cl2, ɩɪɨɞɭɤɬɵ ɨɛɥɭɱɟɧɢɹ 
ɫɦɟɫɢ N02 ɢ ɰɢɫ-2-ɛɭɬɟɧɚ 
Ɉɛɧɚɪɭɠɟɧɢɟ ɡɚɝɪɹɡɧɟɧɢɹ ɫɪɟɞɵ 
ɝɟɪɛɢɰɢɞɚɦɢ Mɨɧɭɪɨɧ, ɞɢɭɪɨɧ, ɧɟɮɭɪɨɧ, ɚɬɪɚɡɢɧ 
Ɉɩɪɟɞɟɥɟɧɢɟ ɛɚɤɬɟɪɢɰɢɞɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɜ 
ɫɵɜɨɪɨɬɤɟ ɱɟɥɨɜɟɤɚ ɂɦɦɭɧɨɝɥɨɛɭɥɢɧɵ, ɤɨɦɩɥɟɦɟɧɬɵ 
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ɇɚɡɜɚɧɢɟ Ⱦɟɣɫɬɜɭɸɳɢɟ ɜɟɳɟɫɬɜɚ 
Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɯɢɦɢɱɟɫɤɢɯ  ɢ 
ɮɢɡɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ 
Ɍɟɦɩɟɪɚɬɭɪɚ, ɞɚɜɥɟɧɢɟ, ɥɟɤɚɪɫɬɜɟɧɧɵɟ 
ɩɪɟɩɚɪɚɬɵ, ɚɧɟɫɬɟɬɢɤɢ (ɝɚɥɨɬɚɧ), ɝɥɢɰɟɪɢɧ, 
ɫɚɯɚɪɨɡɚ 
Ɍɟɫɬ ɧɚ ɦɭɬɚɝɟɧɧɨɫɬɶ Ɇɭɬɚɝɟɧɵ 
ɉɨɹɜɥɟɧɢɟ ɩɪɨɞɭɤɬɨɜ ɨɤɢɫɥɟɧɢɹ ɤɟɪɨɝɟɧɚ 
ɫɥɚɧɰɟɜ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ ȼɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɟ ɤɢɫɥɨɬɵ ɢ ɬ.ɩ. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɬɨɤɫɢɱɧɨɫɬɢ ɫɪɟɞɵ  ɞɥɹ ɪɵɛ Ɉɪɝɚɧɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ 
 
Ȼɢɨɥɸɦɢɧɟɫɰɟɧɬɧɵɟ ɛɚɤɬɟɪɢɢ ɜ ɤɚɱɟɫɬɜɟ ɬɟɫɬ-ɨɛɴɟɤɬɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ 
ɧɟɫɤɨɥɶɤɢɯ ɜɢɞɚɯ: ɤɥɟɬɨɱɧɚɹ ɫɭɫɩɟɧɡɢɹ, ɬɜɟɪɞɚɹ ɫɪɟɞɚ, ɥɢɨɮɢɥɢɡɨɜɚɧɧɵɣ 
ɩɪɟɩɚɪɚɬ.  
Ʉɥɟɬɨɱɧɚɹ ɫɭɫɩɟɧɡɢɹ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɨɰɟɧɤɢ ɬɨɤɫɢɱɧɨɫɬɢ 
ɫɬɨɱɧɵɯ ɜɨɞ ɰɟɥɥɸɥɨɡɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɡɚɝɪɹɡɧɟɧɢɹ ɢɯ 
ɮɟɧɨɥɶɧɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ ɢ ɩɪɨɞɭɤɬɚɦɢ ɢɯ ɪɚɫɩɚɞɚ (Ƚɢɥɶ ɢ ɞɪ., 1983).  
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɜɟɪɞɵɯ ɫɪɟɞ ɞɥɹ ɨɰɟɧɤɢ ɬɨɤɫɢɱɧɨɫɬɢ ɩɨɡɜɨɥɹɟɬ 
ɦɧɨɝɨɤɪɚɬɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɞɧɭ ɢ ɬɭ ɠɟ ɤɭɥɶɬɭɪɭ ɤɥɟɬɨɤ ɜ 
ɜɵɫɨɤɨɱɭɜɫɬɜɢɬɟɥɶɧɵɯ ɞɟɬɟɤɬɨɪɚɯ ɞɥɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚɝɪɹɡɧɟɧɢɹ, 
ɧɚɩɪɢɦɟɪ ɜɨɡɞɭɯɚ ɜ ɲɚɯɬɚɯ, ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɤɚɯ ɢ ɲɬɨɥɶɧɹɯ (Yordan et al., 
1968). 
Ʌɢɨɮɢɥɢɡɢɪɨɜɚɧɧɵɟ ɛɚɤɬɟɪɢɢ ɹɜɥɹɸɬɫɹ ɫɬɚɧɞɚɪɬɧɵɦɢ ɬɟɫɬ-ɨɛɴɟɤɬɚɦɢ 
ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɣ ɬɨɤɫɢɱɧɨɫɬɢ ɢɫɫɥɟɞɭɟɦɵɯ ɜɨɞɧɵɯ ɨɛɪɚɡɰɨɜ, 
ɢɫɤɥɸɱɚɸɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɛɚɤɬɟɪɢɣ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ 
ɭɫɥɨɜɢɹɯ ɢ ɬɟɦ ɫɚɦɵɦ ɩɨɞɞɟɪɠɚɧɢɟ ɛɚɤɬɟɪɢɚɥɶɧɵɯ ɤɭɥɶɬɭɪ. 
1.2.2. Ȼɢɨɬɟɫɬɵ ɧɚ ɨɫɧɨɜɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɮɟɪɦɟɧɬɚɬɢɜɧɵɯ ɪɟɚɤɰɢɣ 
ɫɜɟɬɹɳɢɯɫɹ ɛɚɤɬɟɪɢɣ. 
ȼ ɛɢɨɥɨɝɢɱɟɫɤɨɦ ɦɨɧɢɬɨɪɢɧɝɟ ɧɚ ɨɫɧɨɜɟ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɵɯ ɫɢɫɬɟɦ 
ɞɨɥɝɨɟ ɜɪɟɦɹ ɢɫɩɨɥɶɡɨɜɚɥɢ ɬɨɥɶɤɨ ɢɧɬɟɝɪɚɥɶɧɵɣ ɦɟɬɨɞ ɨɰɟɧɤɢ ɬɨɤɫɢɱɧɨɫɬɢ ɧɚ 
ɫɜɟɬɹɳɢɯɫɹ ɛɚɤɬɟɪɢɹɯ (Bulich et al., 1981, Ʉɪɚɬɚɫɸɤ ɢ ɞɪ., 1987). ɇɟɫɦɨɬɪɹ ɧɚ 
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ɷɬɨ, ɜ ɥɢɬɟɪɚɬɭɪɟ ɟɫɬɶ ɞɚɧɧɵɟ ɩɨɤɚɡɵɜɚɸɳɢɟ ɜɵɫɨɤɭɸ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ 
ɥɸɰɟɮɟɪɚɡɧɵɯ ɪɟɚɤɰɢɣ ɤ ɞɟɣɫɬɜɢɸ ɬɨɤɫɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ (Ʉɭɞɪɹɲɟɜɚ ɢ ɞɪ., 
1994).  
ɋɪɚɜɧɟɧɢɟ ɜɥɢɹɧɢɹ ɬɨɤɫɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɧɚ ɛɢɨɥɸɦɢɧɟɫɰɟɧɰɢɸ in vivo ɢ 
in vitro ɜɵɜɟɥɨ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɫɬɟɩɟɧɶɸ ɬɨɤɫɢɱɧɨɫɬɢ ɜ ɚɧɚɥɢɡɢɪɭɟɦɨɦ 
ɨɛɪɚɡɰɟ ɢ ɩɚɪɚɦɟɬɪɚɦɢ ɫɜɟɱɟɧɢɹ ɜ ɨɛɟɢɯ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɵɯ ɫɢɫɬɟɦɚɯ, ɧɨ ɜ 
ɫɢɫɬɟɦɟ in vitro ɱɭɫɬɜɢɬɟɥɶɧɨɫɬɶ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɜɵɲɟ ɜ 100 ɢɧɨɝɞɚ ɢ 
1000 ɪɚɡ.  
Ɍɚɤɠɟ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜɫɟ ɢɡɦɟɧɟɧɢɹ, ɩɪɨɢɫɯɨɞɹɳɢɟ ɜ ɨɪɝɚɧɢɡɦɟ ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɧɚɱɢɧɚɸɬɫɹ ɧɚ ɦɨɥɟɤɭɥɹɪɧɨɦ ɭɪɨɜɧɟ, ɜ 
ɫɜɹɡɢ ɫ ɷɬɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɬɟɫɬ-ɨɛɴɟɤɬɨɜ ɮɟɪɦɟɧɬɨɜ 
ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɵɯ ɛɚɤɬɟɪɢɣ, ɤɚɤ ɨɞɢɧ ɢɡ ɩɚɪɚɦɟɬɪɨɜ, 
ɨɬɜɟɱɚɸɳɢɯ ɡɚ ɫɜɟɱɟɧɢɟ – ɹɜɥɹɟɬɫɹ ɡɚɤɨɧɨɦɟɪɧɵɦ ɢ ɨɩɪɚɜɞɚɧɧɵɦ.  
ȼɫɟ ɜɢɞɵ ɥɸɰɟɮɟɪɚɡ ɪɚɡɧɵɯ ɜɢɞɨɜ ɫɜɟɬɹɳɢɯɫɹ ɛɚɤɬɟɪɢɣ ɤɚɬɚɥɢɡɢɪɭɸɬ 
ɨɞɧɭ ɢ ɬɭ ɠɟ ɪɟɚɤɰɢɸ, ɝɞɟ ɜ ɤɚɱɟɫɬɜɟ ɫɭɛɫɬɪɚɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧ 
ɮɥɚɜɢɧɦɨɧɨɧɭɤɥɟɨɬɢɞ ɢ ɤɢɫɥɨɪɨɞ, ɚ ɜ ɤɚɱɟɫɬɜɟ ɤɨɫɭɛɫɬɪɚɬɚ - 
ɞɥɢɧɧɨɰɟɩɨɱɟɱɧɵɣ ɚɥɢɮɚɬɢɱɟɫɤɢɣ ɚɥɶɞɟɝɢɞ: 
    ɥɸɰɢɮɟɪɚɡɚ 
FMNH2  + RCHO   +    O2 —————>  FMN  +   RCOOH  +  H2O  +  hν, 
ɝɞɟ FMN ɢ  FMNH2 – ɨɤɢɫɥɟɧɧɚɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɧɚɹ ɮɨɪɦɚ 
ɮɥɚɜɢɧɦɨɧɨɧɭɤɥɟɨɬɢɞɚ, RCOH ɢ  RCOOH – ɞɥɢɧɧɨɰɟɩɨɱɟɱɧɵɣ ɚɥɢɮɚɬɢɱɟɫɤɢɣ 
ɚɥɶɞɟɝɢɞ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɠɢɪɧɚɹ ɤɢɫɥɨɬɚ. 
ɋɱɢɬɚɟɬɫɹ, ɱɬɨ ɜ ɛɚɤɬɟɪɢɹɯ ɪɟɚɤɰɢɹ, ɤɚɬɚɥɢɡɢɪɭɟɦɚɹ ɥɸɰɢɮɟɪɚɡɨɣ, 
ɫɨɩɪɹɠɟɧɚ ɫɨ ɜɬɨɪɨɣ ɮɟɪɦɟɧɬɚɬɢɜɧɨɣ ɪɟɚɤɰɢɟɣ, ɤɚɬɚɥɢɡɢɪɭɟɦɨɣ  NADH:FMN-
ɨɤɫɢɞɨɪɟɞɭɤɬɚɡɨɣ: 
     ɨɤɫɢɞɨɪɟɞɭɤɬɚɡɚ 
FMN   +    NAD(Ɋ)H   +    H ——————>FMNH2   +    NAD(Ɋ)+ , 
ɝɞɟ NAD(P)H ɢ NAD(P)+– ɨɤɢɫɥɟɧɧɚɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɧɚɹ ɮɨɪɦɚ 
ɧɢɤɨɬɢɧɚɦɢɞɚɞɟɧɢɧɞɢɧɭɤɥɟɨɬɢɞɚ. 
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Ʌɸɰɢɮɟɪɚɡɚ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɵɯ ɛɚɤɬɟɪɢɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɝɟɬɟɪɨɞɢɦɟɪ ɫ ɦɨɥɟɤɭɥɹɪɧɵɦ ɜɟɫɨɦ 75 ɤȾɚ, ɫɨɫɬɨɹɳɢɣ ɢɡ α ɢ β ɫɭɛɴɟɞɢɧɢɰ (α-
40 ɤȾɚ, β-35 ɤȾɚ), ɤɨɬɨɪɵɟ ɤɨɞɢɪɭɸɬɫɹ luxA ɢ luxB ɝɟɧɚɦɢ ɥɸɰɟɮɟɪɚɡɧɨɝɨ 
ɨɩɟɪɨɧɚ. ɉɪɢɧɹɬɨ ɫɱɢɬɚɬɶ, ɱɬɨ α-ɫɭɛɴɟɞɢɧɢɰɚ ɨɛɥɚɞɚɟɬ ɤɚɬɚɥɢɬɢɱɟɫɤɢɦɢ 
ɫɜɨɣɫɬɜɚɦɢ, ɚ β-ɫɭɛɴɟɞɢɧɢɰɚ ɩɪɢɧɢɦɚɟɬ ɭɱɚɫɬɢɟ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɤɨɧɮɨɪɦɚɰɢɢ 
ɚɤɬɢɜɧɨɝɨ ɰɟɧɬɪɚ (Hastings,1965, 1969). 
Ɍɚɤɠɟ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɧɚ ɛɚɤɟɬɪɢɚɥɶɧɨɣ ɥɸɰɢɮɟɪɚɡɟ ɪɚɫɩɨɥɨɠɟɧɨ ɩɨ 
ɨɞɧɨɦɭ ɰɟɧɬɪɭ ɫɜɹɡɵɜɚɧɢɹ ɞɥɹ ɫɭɛɫɬɪɚɬɨɜ – ɮɥɚɜɢɧɦɨɧɨɧɭɤɥɟɨɬɢɞɚ ɢ 
ɚɥɶɞɟɝɢɞɚ. ɉɪɢ ɷɬɨɦ ɫɪɨɞɫɬɜɨ ɥɸɰɢɮɟɪɚɵ ɤ ɫɜɨɢɦ ɫɭɛɫɬɪɚɬɚɦ ɜɟɥɢɤɨ 
(Hastings,1965, 1969). 
ɋɜɟɬɨɢɡɥɭɱɟɧɢɟ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɛɢɨɥɸɦɢɧɟɫɰɟɧɰɢɢ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɫɢɧɟ-
ɡɟɥɟɧɨɣ ɱɚɫɬɢ ɜɢɞɢɦɨɝɨ ɫɩɟɤɬɪɚ ɫ ɦɚɤɫɢɦɭɦ ɞɥɢɧ ɜɨɥɧ 478-505 ɧɦ ɫ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɷɦɢɫɫɢɢ ɨɬ 103 ɞɨ 105 ɤɜɚɧɬ/ɫ•ɤɥ. ɜ ɡɚɜɢɫɢɫɦɨɫɬɢ ɨɬ ɜɢɞɚ 
ɛɚɤɬɟɪɢɣ. Ʉɨɥɢɱɟɫɬɜɨ ɢɡɥɭɱɚɟɦɨɝɨ ɫɜɟɬɚ ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɤɨɥɢɱɟɫɬɜɭ 
ɥɸɰɢɮɟɪɚɡɵ ɢ ɤɚɠɞɨɝɨ ɢɡ ɫɭɛɫɬɪɚɬɨɜ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɮɟɪɦɟɧɬɨɜ ɜ ɛɢɨɬɟɫɬɚɯ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ 
ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ ɡɚ ɫɱɟɬ ɬɨɝɨ, ɱɬɨ ɫɢɫɬɟɦɚ ɩɟɪɟɯɨɞɢɬ ɨɬ ɠɢɜɨɝɨ 
ɨɛɴɟɤɬɚ ɤ ɪɟɚɤɬɢɜɭ, ɭɩɪɨɳɚɹ ɚɧɚɥɢɡ, ɞɟɥɚɹ ɟɝɨ ɷɤɫɩɪɟɫɫɧɵɦ, 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɦ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɯ ɪɟɚɝɟɧɬɨɜ. 
ɋɬɚɧɨɜɢɬɫɹ ɜɨɡɦɨɠɧɵɦ ɪɟɝɭɥɢɪɨɜɚɬɶ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ 
ɛɢɨɬɟɫɬɨɜ, ɬɚɤɠɟ ɫɨɡɞɚɬɶ ɫɢɫɬɟɦɭ ɛɢɨɬɟɫɬɨɜ ɞɥɹ ɛɢɨɦɨɧɢɬɨɪɢɧɝɚ  ɩɭɬɟɦ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɰɟɩɟɣ ɫɨɩɪɹɠɟɧɢɹ ɮɟɪɦɟɧɬɨɜ ɫ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɥɸɰɢɮɟɪɚɡɨɣ. 
ȼɚɪɶɢɪɨɜɚɧɢɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɮɟɪɦɟɧɬɚɬɢɜɧɵɯ ɬɟɫɬɨɜ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ 
ɢɡɦɟɧɟɧɢɟɦ ɭɫɥɨɜɢɣ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ, ɚ ɢɦɟɧɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɮɟɪɦɟɧɬɚɬɢɜɧɵɯ ɪɟɚɤɰɢɣ ɫ ɪɚɡɥɢɱɧɵɦ ɦɟɯɚɧɢɡɦɨɦ ɫɨɩɪɹɠɟɧɢɹ ɫ ɪɟɚɤɰɢɟɣ, 
ɤɚɬɚɥɢɡɢɪɭɟɦɨɣ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɥɸɰɢɮɟɪɚɡɨɣ: ɢɡɦɟɧɟɧɢɟɦ ɫɨɫɬɚɜɚ ɪɟɚɤɰɢɨɧɧɨɣ 
ɫɦɟɫɢ (ɤɨɥɢɱɟɫɬɜɚ ɮɟɪɦɟɧɬɚ ɢ ɫɭɛɫɬɪɚɬɚ, ɨɛɴɟɦ ɚɧɚɥɢɡɢɪɭɟɦɨɣ ɩɪɨɛɵ ɫ ɪɚɡɧɵɦ 
ɫɨɞɟɪɠɚɧɢɟɦ ɬɨɤɫɢɱɟɫɤɨɣ ɫɦɟɫɢ); ɢɡɦɟɧɟɧɢɟɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɨɛɚɜɥɟɧɢɹ 
ɤɨɦɩɨɧɟɧɬɨɜ ɪɟɚɤɰɢɢ; ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɮɨɪɦ ɩɪɟɩɚɪɚɬɨɜ ɮɟɪɦɟɧɬɚ 
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(ɮɟɪɦɟɧɬ ɫ ɪɚɡɧɨɣ ɫɬɟɩɟɧɶɸ ɨɱɢɫɬɤɢ, ɥɢɨɮɢɥɢɡɨɜɚɧɧɵɟ ɢɥɢ 
ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɟ ɩɪɟɩɚɪɚɬɵ ɮɟɪɦɟɧɬɨɜ ɢ ɬ.ɞ.) (Kratasyuk et al., 2003). 
ȼ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɜɧɟɞɪɟɧɵ ɦɧɨɠɟɫɬɜɨ ɢɧɬɟɝɪɚɥɶɧɵɯ 
ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɵɯ ɦɟɬɨɞɨɜ in vivo ɢ in vitro ɞɥɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɷɤɫɩɪɟɫɫ-
ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɪɨɦɵɲɥɟɧɧɵɯ ɪɚɣɨɧɚɯ ɢ ɩɪɢɪɨɞɧɨ-
ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɨɦɩɥɟɤɫɚɯ. ɉɪɢ ɩɨɦɨɳɢ ɬɚɤɢɯ ɷɤɫɩɪɟɫɫ-ɦɟɬɨɞɨɜ 
ɤɨɧɬɪɨɥɢɪɭɸɬ ɡɚɥɩɨɜɵɟ ɜɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɩɪɟɞɩɪɢɹɬɢɹɦɢ, ɨɰɟɧɢɜɚɸɬ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɟɬɨɤɫɢɤɚɰɢɢ ɫɬɨɱɧɵɯ ɜɨɞ ɢ ɪɚɛɨɬɭ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɚ 
ɬɚɤɠɟ ɨɰɟɧɢɜɚɸɬ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɨɩɚɫɧɨɫɬɶ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɨɬɞɟɥɶɧɵɯ ɪɚɣɨɧɨɜ 
(Ɍɭɲɤɨɜɚ ɢ ɞɪ., 1993). 
1.2.3. ȼɨɡɞɟɣɫɬɜɢɟ ɯɢɦɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɧɚ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɵɟ ɬɟɫɬ-
ɨɛɴɟɤɬɵ 
Ʌɸɦɢɧɟɫɰɟɧɬɧɵɟ ɛɚɤɬɟɪɢɢ ɹɜɥɹɸɬɫɹ ɷɬɚɥɨɧɧɵɦ ɬɟɫɬ-ɨɛɴɟɤɬɨɦ ɜ 
ɷɤɨɥɨɝɢɱɟɫɤɨɦ ɦɨɧɢɬɨɪɢɧɝɟ, ɬɚɤ ɤɚɤ ɫɨɱɟɬɚɸɬ ɜ ɫɟɛɟ ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ 
ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ ɫɬɪɭɤɬɭɪ, ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɝɟɧɟɪɚɰɢɸ ɛɢɨɩɨɜɪɟɠɞɟɧɢɣ 
(ɤɥɟɬɨɱɧɚɹ ɦɟɦɛɪɚɧɚ, ɰɟɩɢ ɦɟɬɚɛɨɥɢɱɟɫɤɨɝɨ ɨɛɦɟɧɚ, ɝɟɧɟɬɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ ɢ 
ɬ.ɞ.), ɫ ɨɛɴɟɤɬɢɜɧɵɦ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɵɦ ɯɚɪɚɤɬɟɪɨɦ ɨɬɤɥɢɤɚ ɰɟɥɨɫɬɧɨɣ ɫɢɫɬɟɦɵ 
ɧɚ ɢɧɬɟɝɪɚɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ, ɬɚɤɠɟ ɷɬɢ ɦɟɬɨɞɵ ɨɛɥɚɞɚɸɬ 
ɜɵɫɨɤɨɣ ɷɤɫɩɪɟɫɫɧɨɫɬɶɸ. ȼɫɟ ɷɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɮɟɪɦɟɧɬɨɦ ɥɸɰɢɮɟɪɚɡɨɣ, 
ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɷɮɮɟɤɬɢɜɧɭɸ ɬɪɚɧɫɮɨɪɦɚɰɢɸ ɷɧɟɪɝɢɢ ɯɢɦɢɱɟɫɤɢɯ 
ɫɜɹɡɟɣ ɠɢɡɧɟɧɧɨ ɜɚɠɧɵɯ ɦɟɬɚɛɨɥɢɬɨɜ ɜ ɫɜɟɬɨɜɨɣ ɫɢɝɧɚɥ ɧɚ ɭɪɨɜɧɟ, ɤɨɬɨɪɵɣ 
ɞɨɫɬɭɩɟɧ ɞɥɹ ɷɤɫɩɪɟɫɫɧɵɯ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɢɡɦɟɪɟɧɢɣ (Ɋɟɜɚɡɨɜɚ ɢ ɞɪ., 2007). 
ɂɧɬɟɝɪɚɥɶɧɵɟ ɛɢɨɬɟɫɬɵ ɧɚ ɨɫɧɨɜɟ ɛɢɨɥɸɦɢɧɟɫɰɟɧɰɢɢ ɪɚɛɨɬɚɸɬ ɧɚ ɬɨɦ 
ɩɪɢɧɰɢɩɟ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɸɬ ɢɧɬɟɝɪɚɥɶɧɨɟ ɢɡɦɟɧɟɧɢɟ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɨɝɨ 
ɫɢɝɧɚɥɚ ɜ ɨɬɜɟɬ ɧɚ ɩɨɹɜɥɟɧɢɟ ɜ ɚɧɚɥɢɡɢɪɭɟɦɨɦ ɨɛɴɟɤɬɟ ɲɢɪɨɤɨ ɤɥɚɫɫɚ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ. Ʌɸɦɢɧɟɫɰɟɧɬɧɵɟ ɛɢɨɬɟɫɬɵ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ ɨɫɧɨɜɟ 
ɢɡɭɱɟɧɢɹ ɜɥɢɹɧɢɹ ɩɨɥɥɸɬɚɧɬɨɜ ɢ ɤɫɟɧɨɛɢɨɬɢɤɨɜ ɧɚ ɫɚɦɭ ɪɟɚɤɰɢɸ 
ɛɢɨɥɸɦɢɧɟɫɰɟɧɰɢɢ. 
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ɂɧɝɢɛɢɬɨɪɵ ɢ ɚɤɬɢɜɚɬɨɪɵ ɛɢɨɥɸɦɢɧɟɫɰɟɧɰɢɢ ɦɨɠɧɨ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ 
ɜ ɫɨɨɬɜɟɬɫɜɢɢ ɫ ɦɟɯɚɧɢɡɦɨɦ ɢɯ ɜɥɢɹɧɢɹ ɧɚ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɜ 
ɤɥɟɬɤɟ (ɦɢɝɪɚɰɢɹ ɷɧɟɪɝɢɢ, ɷɥɟɤɬɪɨɧɚ, ɦɢɝɪɚɰɢɹ ɜɨɞɨɪɨɞɚ, ɤɨɬɨɪɵɣ ɜ ɩɨɥɹɪɧɵɯ 
ɪɚɫɬɜɨɪɢɬɟɥɹɯ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ, ɤɚɤ ɫɭɦɦɭ ɩɪɨɬɨɧɨɜ ɢ ɷɥɟɤɬɪɨɧɚ) 
(Ʉɭɡɧɟɰɨɜ ɢ ɞɪ., 1997) 
ɂɡɦɟɧɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɚɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ ɜɪɟɞɧɵɯ 
ɜɟɳɟɫɬɜ ɤ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɨɣ ɫɢɫɬɟɦɟ ɡɚɜɢɫɢɬ ɨɬ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ 
ɜɪɟɞɧɨɝɨ ɜɟɳɟɫɬɜɚ (ɫɪɨɞɫɬɜɨ ɤ ɷɥɟɤɬɪɨɧɭ, ɪɟɞɨɤɫ-ɩɨɬɟɧɰɢɚɥ, ɤɜɚɧɬɨɜɵɣ ɜɵɯɨɞ 
ɮɥɭɨɪɟɫɰɟɧɰɢɢ, ɷɧɟɪɝɢɹ ɢ ɩɪɢɪɨɞɚ ɷɥɟɤɬɪɨɧɧɨ-ɜɨɡɛɭɠɞɟɧɧɵɯ ɫɨɫɬɨɹɧɢɣ, 
ɩɟɪɟɤɪɵɜɚɧɢɟ ɫɩɟɤɬɪɚ ɩɨɝɥɨɳɟɧɢɹ ɦɨɥɟɤɭɥɵ ɤɫɟɧɨɛɢɨɬɢɤɚ ɢ ɫɩɟɤɬɪɚ 
ɛɢɨɥɸɦɢɧɟɫɰɟɧɰɢɢ, ɤɨɥɢɱɟɫɬɜɨ  ɢ ɪɚɡɦɟɪ ɝɢɞɪɨɮɨɛɧɵɯ ɡɚɦɟɫɬɢɬɟɥɟɣ, 
ɜɤɥɸɱɟɧɢɟ ɜ ɫɬɪɭɤɬɭɪɭ ɩɨɥɥɸɬɚɧɬɚ ɬɹɠɟɥɵɯ ɚɬɨɦɨɜ  ɢ ɬ.ɩ.) (Ʉɭɞɪɹɲɟɜɚ ɢ ɞɪ., 
2002). 
Ⱥɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɵ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɰɟɥɵɣ 
ɫɩɟɤɬɪ ɜɨɡɦɨɠɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɞɟɣɫɬɜɢɹ ɪɚɡɧɵɯ ɜɟɳɟɫɬɜ ɧɚ 
ɛɢɨɥɸɦɢɧɟɫɰɟɧɰɢɸ in vitro. Ʉɨɝɞɚ ɢɧɝɢɛɢɬɨɪ (ɜɟɳɟɫɬɜɨ, ɜ ɩɪɢɫɭɬɫɬɜɢɢ 
ɤɨɬɨɪɨɝɨ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɢɨɥɸɦɢɧɟɫɰɟɧɰɢɢ ɩɨɧɢɠɚɟɬɫɹ) ɜɧɨɫɢɬɫɹ ɜ 
ɪɟɚɤɰɢɨɧɧɭɸ ɫɦɟɫɶ ɞɨ ɢɧɢɰɢɢɪɨɜɚɧɢɹ ɪɟɚɤɰɢɢ, ɦɨɝɭɬ ɩɪɨɯɨɞɢɬɶ  ɫɥɟɞɭɸɳɢɟ 
ɩɪɨɰɟɫɫɵ: 
1. ɏɢɦɢɱɟɫɤɚɹ ɦɨɞɢɮɢɤɚɰɢɹ ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ ɨɫɬɚɬɤɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ 
ɚɤɬɢɜɧɨɦ ɰɟɧɬɪɟ ɮɟɪɦɟɧɬɚ. 
2. Ʉɨɧɤɭɪɟɧɬɧɵɟ ɢ ɞɪɭɝɢɟ ɬɢɩɵ ɨɬɧɨɲɟɧɢɣ ɦɟɠɞɭ ɫɭɛɫɬɪɚɬɚɦɢ 
ɥɸɰɢɮɟɪɚɡɵ, ɇȺȾɇ:ɎɆɇ-ɨɤɫɢɞɨɪɟɞɭɤɬɚɡɵ ɢ ɢɧɝɢɛɢɬɨɪɚɦɢ. 
3. Ɍɭɲɟɧɢɟ ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɪɚɡɪɭɲɟɧɢɟ ɢɧɬɟɪɦɟɞɢɚɬɨɜ (Ʉɭɞɪɹɲɟɜɚ ɢ ɞɪ., 
1996). 
4. Ⱦɟɣɫɬɜɢɟ ɧɚ ɞɟɝɢɞɪɨɝɟɧɚɡɵ ɱɟɪɟɡ ɧɟɫɩɟɰɢɮɢɱɟɫɤɢɟ ɚɤɰɟɩɬɨɪɵ 
ɷɥɟɤɬɪɨɧɨɜ ɢ ɢɧɝɢɛɢɬɨɪɵ ɞɵɯɚɬɟɥɶɧɨɣ ɰɟɩɢ. 
5. ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɚɥɶɞɟɝɢɞɚɦɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɥɢɩɨɮɢɥɶɧɨɫɬɢ 
ɜɜɨɞɢɦɵɯ ɫɨɟɞɢɧɟɧɢɣ. 
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ȼ ɫɢɥɭ ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɨɫɬɢ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɨɞɢɧ ɢɧɝɢɛɢɬɨɪ 
ɦɨɠɟɬ ɜɥɢɹɬɶ ɩɨ ɧɟɫɤɨɥɶɤɢɦ ɢɡ ɷɬɢɯ ɩɭɬɟɣ. Ɍɚɤɢɟ ɫɥɨɠɧɵɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 
ɦɟɠɞɭ ɤɨɦɩɨɧɟɧɬɚɦɢ ɪɟɚɤɰɢɣ ɛɢɨɥɸɦɢɧɟɫɰɟɧɰɢɢ ɢ ɞɨɛɚɜɥɹɟɦɵɦɢ ɜɟɳɟɫɬɜɚɦɢ 
ɧɚɯɨɞɹɬ ɨɬɪɚɠɟɧɢɟ ɜ ɫɥɨɠɧɨɦ ɢɡɦɟɧɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɫɜɟɱɟɧɢɹ (Ƚɢɬɟɥɶɡɨɧ ɢ 
ɞɪ., 1984, Ʉɪɚɬɚɫɸɤ ɢ ɞɪ., 1982). 
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Ƚɥɚɜɚ 2 Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ 
2.1.ɉɪɨɛɨɨɛɪɚɛɨɬɤɚ 
ɉɪɨɛɨɨɛɪɚɛɨɬɤɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: ɨɬɛɨɪ ɩɪɨɛ, ɨɛɪɚɛɨɬɤɭ ɩɪɨɛ ɫ ɢɯ 
ɞɚɥɶɧɟɣɲɟɣ ɤɨɧɫɟɪɜɚɰɢɟɣ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɨɣ, ɯɪɚɧɟɧɢɟ ɩɪɨɛ ɢ ɩɨɞɝɨɬɨɜɤɭ ɤ 
ɚɧɚɥɢɡɭ. 
ȼ ɧɚɲɟɣ ɪɚɛɨɬɟ ɨɬɛɨɪ ɩɪɨɛ ɩɪɨɢɡɜɨɞɢɥɫɹ ɬɪɟɦɹ ɪɚɡɥɢɱɧɵɦɢ ɫɩɨɫɨɛɚɦɢ: 
1) ɨɬɛɨɪ ɩɪɨɛ ɚɞɫɨɪɛɰɢɨɧɧɵɦ ɫɩɨɫɨɛɨɦ ɩɪɢ ɩɨɦɨɳɢ ɫɨɪɛɰɢɨɧɧɵɯ ɬɪɭɛɨɤ ɫɨ 
ɫɩɟɰɢɚɥɶɧɵɦɢ ɝɪɚɧɭɥɚɦɢ; 2) ɨɬɛɨɪ ɩɪɨɛ ɩɪɢ ɩɨɦɨɳɢ ɦɟɞɢɰɢɧɫɤɢɯ ɲɩɪɢɰɨɜ; 3) 
ɨɬɛɨɪ ɩɪɨɛ ɚɫɩɢɪɚɬɨɪɨɦ ɢ ɫɨɫɭɞɚɦɢ Ɋɢɯɬɟɪɚ. 
1. ɉɪɨɛɵ ɜɨɡɞɭɯɚ, ɨɬɨɛɪɚɧɧɵɟ ɫɨɪɛɰɢɨɧɧɵɦɢ ɬɪɭɛɤɚɦɢ, ɛɵɥɢ 
ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɎȽȻɍ «ɋɪɟɞɧɟɫɢɛɢɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɩɨ ɝɢɞɪɨɦɟɬɟɨɪɨɥɨɝɢɢ ɢ 
ɦɨɧɢɬɨɪɢɧɝɭ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ». Ɉɬɛɨɪ ɩɪɨɛ ɜɨɡɞɭɯɚ ɩɪɨɢɡɜɨɞɢɥɫɹ ɧɚ 8 
ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɨɫɬɚɯ – ɩɭɧɤɬɚɯ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɡɚɝɪɹɡɧɟɧɢɟɦ ɜɨɡɞɭɯɚ (ɉɇɁ), 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɥɟɜɨɦ ɢ ɩɪɚɜɨɦ ɛɟɪɟɝɭ ɪɟɤɢ ȿɧɢɫɟɣ, ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɊȾ 52.04.186-89 «ɊɍɄɈȼɈȾɋɌȼɈ ɉɈ ɄɈɇɌɊɈɅɘ 
ɁȺȽɊəɁɇȿɇɂə ȺɌɆɈɋɎȿɊɕ». 
Ɋɚɫɩɨɥɨɠɟɧɢɟ ɩɨɫɬɨɜ: 
ɉɇɁ-1ȼɟɬɥɭɠɚɧɤɚ (ɉɥɨɞɨɜɨ-ɹɝɨɞɧɚɹ ɫɬɚɧɰɢɹ) 
ɉɇɁ-3 ȼ ɰɟɧɬɪɟ ɝ. Ʉɪɚɫɧɨɹɪɫɤ (ɋɭɪɢɤɨɜɚ) 
ɉɇɁ-5 Ɂɟɥɟɧɚɹ ɪɨɳɚ (Ɇɟɬɚɥɭɪɝɨɜ) 
ɉɇɁ-7 ɉɚɲɟɧɧɵɣ 
ɉɇɁ-8 ɉɟɪɜɨɦɚɣɫɤɢɣ ɪɚɣɨɧ 
ɉɇɁ-9 Ʉɪɚɫɦɚɲ 
ɉɇɁ-20 ɄɪɚɫɌɗɐ 
ɉɇɁ-21 ɉɨɤɪɨɜɤɚ 
ɉɨɫɬɵ ɭɫɥɨɜɧɨ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ «ɝɨɪɨɞɫɤɢɟ ɮɨɧɨɜɵɟ» (ɉɇɁ-1,5,7, 21), 
«ɩɪɨɦɵɲɥɟɧɧɵɟ» ɜɛɥɢɡɢ ɩɪɟɞɩɪɢɹɬɢɣ (ɉɇɁ-8, 9, 20), «ɚɜɬɨ» ɜɛɥɢɡɢ 
ɚɜɬɨɦɚɝɢɫɬɪɚɥɟɣ ɫ ɢɧɬɟɧɫɢɜɧɵɦ ɞɜɢɠɟɧɢɟɦ ɬɪɚɧɫɩɨɪɬɚ (ɉɇɁ-3). 
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Ɉɬɛɨɪ ɩɪɨɛ: ɫɨɪɛɰɢɨɧɧɭɸ ɬɪɭɛɤɭ ɨɛɪɚɛɚɬɵɜɚɸɬ ɪɚɫɬɜɨɪɨɦ ɞɥɹ 
ɭɥɚɜɥɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ – ɫɨɪɛɟɧɬɨɦ. Ɋɚɫɬɜɨɪ ɪɚɫɩɪɟɞɟɥɹɸɬ ɩɨ 
ɫɥɨɸ ɝɪɚɧɭɥ, ɞɨɛɢɜɚɹɫɶ ɪɚɜɧɨɦɟɪɧɨɝɨ ɫɦɚɱɢɜɚɧɢɹ ɜɫɟɝɨ ɫɨɞɟɪɠɢɦɨɝɨ. 
Ⱦɚɥɶɧɟɣɲɢɣ ɩɪɨɛɨɨɬɛɨɪ ɩɪɨɢɡɜɨɞɢɥɫɹ ɫɨɝɥɚɫɧɨ ɊȾ 52.04.186-89. 
ɉɨɫɥɟ ɩɪɨɰɟɞɭɪɵ ɩɪɨɛɨɨɬɛɨɪɚ ɜ ɥɚɛɨɪɚɬɨɪɢɢ ɫɨɪɛɰɢɨɧɧɭɸ ɬɪɭɛɤɭ 
ɩɨɦɟɳɚɸɬ ɜ ɩɪɨɛɢɪɤɭ (ɫɥɨɟɦ ɫɨɪɛɟɧɬɚ ɜɧɢɡ) ɢ ɩɪɨɤɚɱɢɜɚɸɬ ɪɚɫɬɜɨɪ 
ɩɨɝɥɨɬɢɬɟɥɹ ɱɟɪɟɡ ɫɨɪɛɟɧɬ ɩɪɢ ɩɨɦɨɳɢ ɪɟɡɢɧɨɜɨɣ ɝɪɭɲɢ, ɤɨɬɨɪɭɸ ɧɚɞɟɜɚɸɬ ɧɚ 
ɤɨɧɟɰ ɫɨɪɛɰɢɨɧɧɨɣ ɬɪɭɛɤɢ, ɬɟɦ ɫɚɦɵɦ ɩɟɪɟɜɨɞɹ ɩɪɨɛɭ ɜ ɪɚɫɬɜɨɪ. Ⱦɚɥɟɟ 
ɪɚɫɬɜɨɪɵ ɚɧɚɥɢɡɢɪɭɸɬɫɹ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɚɠɞɨɝɨ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ 
ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɩɨɝɥɨɬɢɬɟɥɶ. ɉɪɢɦɟɪɵ ɫɨɫɬɚɜɨɜ ɩɨɝɥɨɬɢɬɟɥɟɣ: 
 ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ HCl (ɚɡɨɬɧɚɹ ɤɢɫɥɨɬɚ, ɝɥɢɰɟɪɢɧ, ɤɜɚɫɰɵ 
ɠɟɥɟɡɨɚɦɦɨɧɢɣɧɵɟ, ɧɚɬɪɢɣ ɭɝɥɟɤɢɫɥɵɣ, ɫɩɢɪɬ ɷɬɢɥɨɜɵɣ, ɪɬɭɬɶ (II) 
ɚɡɨɬɧɨɤɢɫɥɚɹ ɨɞɧɨɜɨɞɧɚɹ, ɤɚɥɢɣ ɪɨɞɚɧɢɫɬɵɣ) (ɊȾ 52.04.793-2014); 
 ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɮɨɪɦɚɥɶɞɟɝɢɞɚ (ɤɢɫɥɨɬɚ ɫɨɥɹɧɚɹ, ɧɚɬɪɢɹ 
ɝɢɞɪɨɨɤɢɫɶ (ɝɢɞɪɨɤɫɢɞ), ɫɩɢɪɬ ɷɬɢɥɨɜɵɣ, ɮɟɧɢɥɝɢɞɪɚɡɢɧ ɫɨɥɹɧɨɤɢɫɥɵɣ, ɧɚɬɪɢɣ 
ɫɟɪɧɨɜɚɬɢɫɬɨɤɢɫɥɵɣ (ɬɢɨɫɭɥɶɮɚɬ), ɤɚɥɢɣ ɣɨɞɢɫɬɵɣ, ɤɚɥɢɣ 
ɞɜɭɯɪɨɦɨɜɨɤɢɫɥɵɣ)(ɊȾ 52.04.823-2015); 
 ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ SO2 (ɛɭɬɚɧɨɥ-1, ɱ.ɞ.ɚ., ɜɨɞɚ, ɜɨɞɨɪɨɞɚ 
ɩɟɪɟɤɢɫɶ, ɯ.ɱ., ɝɥɢɰɟɪɢɧ, ɱ.ɞ.ɚ., ɤɢɫɥɨɬɚ ɨɪɬɨɮɨɫɮɨɪɧɚɹ ɯ.ɱ., ɤɨɦɩɥɟɤɫɨɧ III 
(ɬɪɢɥɨɧ Ȼ), ɱ.ɞ.ɚ., ɧɚɬɪɢɹ ɝɢɞɪɨɤɫɢɞ, ɪɚɫɬɜɨɪ, ɧɚɬɪɢɹ ɬɢɨɫɭɥɶɮɚɬ, ɪɚɫɬɜɨɪ, ɪɬɭɬɢ 
(II) ɨɤɫɢɞ (ɠɟɥɬɵɣ), ɱ.ɞ.ɚ., ɮɨɪɦɚɥɶɞɟɝɢɞ, 40%-ɧɵɣ (ɮɨɪɦɚɥɢɧ), ɷɬɢɥɟɧɝɥɢɤɨɥɶ, 
ɱ.ɞ.ɚ.) (ɊȾ 52.04.795-2014). 
ɉɨɫɥɟ ɩɪɨɛɨɨɬɛɨɪɚ ɩɪɨɛɵ ɫɪɚɡɭ ɩɨɞɜɟɪɝɚɸɬ ɚɧɚɥɢɡɭ ɢɥɢ ɤɨɧɫɟɪɜɢɪɭɸɬ 
(ɩɟɪɟɥɢɜɚɸɬ ɜ ɫɬɟɤɥɹɧɧɵɟ ɮɥɚɤɨɧɵ ɢ  ɯɪɚɧɹɬ ɜ ɯɨɥɨɞɢɥɶɧɢɤɟ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ 
ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ +4 ɋ°). 
2. Ɉɬɛɨɪ ɩɪɨɛ ɜɨɡɞɭɯɚ ɩɪɢ ɩɨɦɨɳɢ ɲɩɪɢɰɨɜ ɨɛɴɟɦɨɦ 60 ɦɥ. Ɉɬɛɨɪ ɩɪɨɛ 
ɨɫɭɳɟɫɬɜɥɹɥɢ ɜ 2-ɯ ɩɭɧɤɬɚɯ: ɥɟɫɧɚɹ ɡɨɧɚ ɪɚɣɨɧɚ ɋɎɍ (ɭɫɥɨɜɧɨ «ɱɢɫɬɵɣ» 
ɜɨɡɞɭɯ); ɚɜɬɨɫɬɨɹɧɤɚ ɋɎɍ, ɜ 20 ɫɦ ɨɬ ɪɚɛɨɬɚɸɳɟɝɨ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ 
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(ɭɫɥɨɜɧɨ «ɝɪɹɡɧɵɣ» ɜɨɡɞɭɯ). ɉɪɨɝɨɧɹɹ ɜɨɡɞɭɯ ɱɟɪɟɡ ɲɩɪɢɰ ɩɨ ɧɟɫɤɨɥɶɤɨ ɪɚɡ, 
ɧɚɛɢɪɚɥɢ ɩɨɥɧɵɣ ɨɛɴɟɦ (60 ɦɥ) ɜɨɡɞɭɯɚ. Ⱥɧɚɥɢɡ ɩɪɨɛ ɜɨɡɞɭɯɚ ɩɪɨɜɨɞɢɥɢ ɞɜɭɦɹ 
ɫɩɨɫɨɛɚɦɢ: 1. ɋɨɞɟɪɠɢɦɨɟ ɲɩɪɢɰɚ ɜɜɨɞɢɥɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɪɟɚɤɰɢɨɧɧɭɸ 
ɫɦɟɫɶ ɢ ɩɪɨɜɨɞɢɥɢ ɢɡɦɟɪɟɧɢɟ. ȼɚɪɶɢɪɨɜɚɥɢ ɨɛɴɟɦ ɜɨɡɞɭɯɚ ɩɪɨɩɭɫɤɚɟɦɵɣ ɱɟɪɟɡ 
ɪɟɚɤɰɢɨɧɧɭɸ ɫɦɟɫɶ;2. ɋɨɞɟɪɠɢɦɨɟ ɲɩɪɢɰɚ ɜɜɨɞɢɥɢ ɜ 1 ɦɥ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ 
ɜɨɞɵ. Ⱥɧɚɥɢɡ ɩɪɨɛ ɜɨɡɞɭɯɚ ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɩɭɬɟɦ ɞɨɛɚɜɥɟɧɢɹ 50 ɦɤɥ 
ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ ɪɚɫɬɜɨɪɚ ɜ ɪɟɚɤɰɢɨɧɧɭɸ ɫɦɟɫɶ. 
3. ɉɪɨɛɵ ɜɨɡɞɭɯɚ, ɨɬɨɛɪɚɧɧɵɟ ɚɫɩɢɪɚɬɨɪɨɦ ɜ ɫɨɫɭɞɵ Ɋɢɯɬɟɪɚ, ɛɵɥɢ 
ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɎȻɍ «Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɪɟɝɢɨɧɚɥɶɧɵɣ ɰɟɧɬɪ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ, 
ɦɟɬɪɨɥɨɝɢɢ ɢ ɢɫɩɵɬɚɧɢɣ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ». Ɉɬɛɨɪ ɩɪɨɛ ɚɬɦɨɫɮɟɪɧɨɝɨ 
ɜɨɡɞɭɯɚ ɩɪɨɜɨɞɢɥɢ ɩɪɢ ɩɨɦɨɳɢ ɚɫɩɢɪɚɬɨɪɚ ɉɍ-4ɗ ɢ ɫɨɫɭɞɨɜ Ɋɢɯɬɟɪɚ ɜ 
ɩɭɧɤɬɚɯ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɪɚɞɢɭɫɟ 500 ɦ. ɨɬ ɉɇɁ-20, ɉɇɁ-3, ɚ ɬɚɤɠɟ ɜ ɥɟɫɧɨɣ 
ɡɨɧɟ ɪɚɣɨɧɚ ɋɎɍ. ȼ ɤɚɱɟɫɬɜɟ ɩɨɝɥɨɬɢɬɟɥɟɣ ɛɵɥɢ ɜɵɛɪɚɧɵ: ɜɨɞɚ 
ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɚɹ 5 ɦɥ, ɚɰɟɬɨɧ 95% 5 ɦɥ, ɫɩɢɪɬ ɷɬɢɥɨɜɵɣ 96% 5 ɦɥ. ɋɤɨɪɨɫɬɶ 
ɩɪɨɩɭɫɤɚɧɢɹ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɩɨɝɥɨɬɢɬɟɥɶ 2 ɥ/ɦɢɧ. ȼɨɡɞɭɯ ɨɬɛɢɪɚɥɫɹ ɜ ɨɛɴɟɦɚɯ: 
10 ɥ., 20 ɥ., 40 ɥ., 60 ɥ. ɉɨɫɥɟ ɩɪɨɰɟɞɭɪɵ ɩɪɨɛɨɨɬɛɨɪɚ ɪɚɫɬɜɨɪɵ ɩɨɞɜɟɪɝɚɥɢɫɶ 
ɚɧɚɥɢɡɭ. 
2.2. Ɋɟɚɤɬɢɜɵ ɢ ɦɚɬɟɪɢɚɥɵ 
ȼ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɨɜɚɥɢ ɤɨɦɩɥɟɤɬ ɪɟɚɤɬɢɜɨɜ ɚɧɚɥɢɬɢɱɟɫɤɨɣ 
ɛɢɨɥɸɦɢɧɟɫɰɟɧɰɢɢ (ɄɊȺȻ), ɩɪɨɢɡɜɟɞɟɧɧɵɣ ɥɚɛɨɪɚɬɨɪɢɟɣ ɛɚɤɬɟɪɢɚɥɶɧɨɣ 
ɛɢɨɥɸɦɢɧɟɫɰɟɧɰɢɢ ɂɧɫɬɢɬɭɬɚ ɛɢɨɮɢɡɢɤɢ ɋɈ ɊȺɇ   (Ʉɪɚɫɧɨɹɪɫɤ) (ɨɞɢɧ 
ɮɥɚɤɨɧ ɄɊȺȻ ɫɨɞɟɪɠɚɥ 0,5 ɦɝ/ɦɥ ɥɸɰɢɮɟɪɚɡɵ Photobacterium leiognathi EC 
1.14.14.3 ɢɡ ɪɟɤɨɦɛɢɧɚɧɬɧɨɝɨ ɲɬɚɦɦɚ Escherichia coli ɢ 0,18 ɟɞ.ɚɤɬɢɜɧɨɫɬɢ 
ɇȺȾH:ɎɆɇ-ɨɤɫɢɞɨɪɟɞɭɤɬɚɡɵ EC 1.5.1.29 (Vibrio fischeri)), ɇȺȾɇ (“Sigma”, 
ɋɒȺ), ɎɆɇ (“Serva”, Ƚɟɪɦɚɧɢɹ), ɬɟɬɪɚɞɟɤɚɧɚɥɶ (“Merck”, Ƚɟɪɦɚɧɢɹ), ɤɚɥɢɣ-
ɮɨɫɮɚɬɧɵɣ ɛɭɮɟɪ 0, 05 Ɇ. 
ɉɟɪɟɞ ɢɡɦɟɪɟɧɢɹɦɢ ɜɨ ɮɥɚɤɨɧ ɄɊȺȻɚ ɜɧɨɫɢɥɢ 5 ɦɥ ɤɚɥɢɣ – ɮɨɫɮɚɬɧɨɝɨ 
ɛɭɮɟɪɚ (0,05 Ɇ). Ɂɚɬɟɦ ɩɨɥɭɱɟɧɧɵɣ ɪɚɫɬɜɨɪ ɞɨɡɢɪɨɜɚɥɢ ɩɨ 500 ɦɤɥ ɜ 
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ɫɬɟɤɥɹɧɧɵɟ ɮɥɚɤɨɧɵ. Ɏɥɚɤɨɧ, ɫɨɞɟɪɠɚɳɢɣ 500 ɦɤɥ ɪɚɫɬɜɨɪɚ ɄɊȺȻɚ, ɯɪɚɧɢɥɢ 
ɧɚ ɥɶɞɭ ɢ ɢɫɩɨɥɶɡɨɜɚɥɢ ɞɥɹ ɚɧɚɥɢɡɚ ɜ ɬɟɱɟɧɢɟ ɲɟɫɬɢ ɱɚɫɨɜ ɩɨɫɥɟ 
ɩɪɢɝɨɬɨɜɥɟɧɢɹ. 
 
2.3. Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɚɤɬɢɜɧɨɫɬɢ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ 
ɇȺȾɇ:ɎɆɇ–ɨɤɫɢɞɨɪɟɞɭɤɬɚɡɚ-ɥɸɰɢɮɟɪɚɡɚ 
Ⱥɤɬɢɜɧɨɫɬɶ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɇȺȾɇ:ɎɆɇ–ɨɤɫɢɞɨɪɟɞɭɤɬɚɡɚ-
ɥɸɰɢɮɟɪɚɡɚ ɢɡɦɟɪɹɥɢ ɜ ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɢ ɫɥɟɞɭɸɳɟɝɨ ɫɨɫɬɚɜɚ: 300 ɦɤɥ 
ɛɭɮɟɪɚ, 50 ɦɤɥ ɋ14, 5 ɦɤɥ ɄɊȺȻ, 100 ɦɤɥ ɇȺȾɇ, 50 ɦɤɥ ɎɆɇ. ȼ ɤɸɜɟɬɭ 
ɜɧɨɫɢɥɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɫɟ ɤɨɦɩɨɧɟɧɬɵ ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɢ, ɩɨɦɟɳɚɥɢ 
ɩɥɚɧɲɟɬ ɜ ɪɢɞɟɪ ɢ ɪɟɝɢɫɬɪɢɪɨɜɚɥɢ ɜɟɥɢɱɢɧɭ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɫɜɟɱɟɧɢɹ Imax. 
Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɥɢɹɧɢɹ ɩɪɨɛ ɜɨɡɞɭɯɚ ɧɚ ɛɢɮɟɪɦɟɧɬɧɭɸ ɫɢɫɬɟɦɭ 
ɜɧɚɱɚɥɟ ɪɟɝɢɫɬɪɢɪɨɜɚɥɢ ɤɨɧɬɪɨɥɶɧɨɟ ɫɜɟɱɟɧɢɟ (I0) ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɜ 
ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɢ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɩɨɝɥɨɬɢɬɟɥɹ ɛɟɡ ɩɪɨɛɵ ɜɨɡɞɭɯɚ. Ⱦɚɥɟɟ 
ɢɡɦɟɪɹɥɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɱɟɧɢɹ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɢɫɫɥɟɞɭɟɦɨɣ ɩɪɨɛɵ (I). ȼ ɯɨɞɟ 
ɪɚɛɨɬɵ ɜɚɪɶɢɪɨɜɚɥɢ ɨɛɴɟɦ ɄɊȺȻɚ ɢ ɨɛɴɟɦ ɢɫɫɥɟɞɭɟɦɨɣ ɩɪɨɛɵ, ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɢɫɬɟɦɵ. 
ȼɥɢɹɧɢɟ ɚɧɚɥɢɡɢɪɭɟɦɨɣ ɩɪɨɛɵ ɧɚ ɚɤɬɢɜɧɨɫɬɶ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ 
ɇȺȾɇ:ɎɆɇ–ɨɤɫɢɞɨɪɟɞɭɤɬɚɡɚ-ɥɸɰɢɮɟɪɚɡɚ ɨɩɪɟɞɟɥɹɥɢ ɩɨ ɜɟɥɢɱɢɧɟ 
ɨɫɬɚɬɨɱɧɨɝɨ ɫɜɟɱɟɧɢɹ:  
T= (I/ I0)*100%, 
ɝɞɟ I– ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɱɟɧɢɹ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɢɫɫɥɟɞɭɟɦɨɣ ɩɪɨɛɵ, 
I0 – ɤɨɧɬɪɨɥɶɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɱɟɧɢɹ.  
ɂɡɦɟɪɟɧɢɹ ɩɪɨɜɨɞɢɥɢ ɧɚ ɤɸɜɟɬɧɨɦ ɥɸɦɢɧɨɦɟɬɪɟ GloMax 20/20, Promega, 
(ɋɒȺ). 
2.4. ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ 
Ɉɩɪɟɞɟɥɟɧɢɟ ɤɚɠɞɨɣ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɬɨɱɤɢ ɩɪɨɜɨɞɢɥɢ ɧɟ ɦɟɧɟɟ ɱɟɦ ɜ 
ɬɪёɯ ɩɚɪɚɥɥɟɥɶɧɵɯ ɢɡɦɟɪɟɧɢɹɯ.  
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Ɉɲɢɛɤɭ ɢɡɦɟɪɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɥɢ ɫ ɩɨɦɨɳɶɸ t-ɤɪɢɬɟɪɢɹ ɋɬɶɸɞɟɧɬɚ ɫ 
ɭɪɨɜɧɟɦ ɡɧɚɱɢɦɨɫɬɢ α=0,05. 
Ⱦɥɹ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɩɨɥɶɡɨɜɚɥɢ ɩɚɤɟɬ 
ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɝɪɚɦɦ ȿXCEL («Microsoft», ɋɒȺ). 
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Ƚɥɚɜɚ 3 Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ȼ ɯɨɞɟ ɩɪɨɞɟɥɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ. 
3.1. ȼɥɢɹɧɢɟ ɩɪɨɛ ɜɨɡɞɭɯɚ, ɨɬɨɛɪɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ ɫɨɪɛɰɢɨɧɧɵɯ ɬɪɭɛɨɤ, ɧɚ 
ɚɤɬɢɜɧɨɫɬɶ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɫɜɟɬɹɳɢɯɫɹ ɛɚɤɬɟɪɢɣ 
ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ ɩɨɥɭɱɟɧɧɵɟ ɜ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɩɪɨɛ, ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɯ ɎȽȻɍ «ɋɪɟɞɧɟɫɢɛɢɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɩɨ 
ɝɢɞɪɨɦɟɬɟɨɪɨɥɨɝɢɢ ɢ ɦɨɧɢɬɨɪɢɧɝɭ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ».ȼ ɰɟɥɹɯ ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɥɢɹɧɢɹ ɩɪɨɛ ɜɨɡɞɭɯɚ ɧɚ ɚɤɬɢɜɧɨɫɬɶ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɨɣ ɛɢɮɟɪɦɟɧɬɧɨɣ 
ɫɢɫɬɟɦɵ ɫɪɚɜɧɢɜɚɥɢ ɨɫɬɚɬɨɱɧɭɸ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɱɟɧɢɹ ɜ ɩɪɢɫɭɬɫɬɜɢɢ 
ɩɨɝɥɨɬɢɬɟɥɹ ɢ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɩɨɝɥɨɬɢɬɟɥɹ ɫ ɩɪɨɛɨɣ ɨɬɨɛɪɚɧɧɨɝɨ ɜɨɡɞɭɯɚ.  
Ⱦɥɹ ɢɫɫɥɟɞɭɟɦɵɯ ɪɚɫɬɜɨɪɨɜ, ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɫɨɞɟɪɠɚɧɢɹ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ SO2, NO, HF, CH2O, HCl,ɞɨɫɬɨɜɟɪɧɵɯ 
ɨɬɥɢɱɢɣ ɚɤɬɢɜɧɨɫɬɢ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɨɣ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɜ 
ɩɪɢɫɭɬɫɬɜɢɢ ɩɨɝɥɨɬɢɬɟɥɹ ɢ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɩɨɝɥɨɬɢɬɟɥɹ ɫ ɩɪɨɛɨɣ ɨɬɨɛɪɚɧɧɨɝɨ 
ɜɨɡɞɭɯɚ ɧɟ ɧɚɛɥɸɞɚɥɨɫɶ.  ɂɫɤɥɸɱɟɧɢɟ ɫɨɫɬɚɜɢɥɢ ɩɪɨɛɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ NO2. ȼ 
ɷɬɨɦ ɫɥɭɱɚɟ ɨɫɬɚɬɨɱɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɱɟɧɢɹ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɜ 
ɩɪɢɫɭɬɫɬɜɢɢ ɩɨɝɥɨɬɢɬɟɥɹ ɫ ɩɪɨɛɨɣ ɨɬɨɛɪɚɧɧɨɝɨ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɢɥɚ 15%, ɜ ɬɨ 
ɜɪɟɦɹ ɤɚɤ ɨɫɬɚɬɨɱɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɱɟɧɢɹ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɬɨɥɶɤɨ ɥɢɲɶ 
ɩɨɝɥɨɬɢɬɟɥɹ ɫɨɫɬɚɜɢɥɚ 50% (ɪɢɫ. 1). 
Ʉɪɨɦɟ ɬɨɝɨ, ɜɫɥɟɞɫɬɜɢɟ ɪɚɡɥɢɱɧɨɝɨ ɫɨɫɬɚɜɚ ɩɨɝɥɨɬɢɬɟɥɟɣ ɧɚɛɥɸɞɚɥɨɫɶ 
ɪɚɡɥɢɱɧɨɟ ɜɥɢɹɧɢɟ ɩɨɝɥɨɬɢɬɟɥɟɣ ɧɚ ɚɤɬɢɜɧɨɫɬɶ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ. Ɍɚɤ ɜ 
ɫɥɭɱɚɟ ɩɨɝɥɨɬɢɬɟɥɹ ɩɨɞɝɨɬɨɜɥɟɧɧɨɝɨ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ SO2 
ɨɫɬɚɬɨɱɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɱɟɧɢɹ ɫɢɫɬɟɦɵ ɫɨɫɬɚɜɢɥɚ ɧɟ ɛɨɥɟɟ 1%, ɚ ɜ ɫɥɭɱɚɟ 
HF ɚɧɚɥɢɡɢɪɭɟɦɵɟ ɪɚɫɬɜɨɪɵ ɧɟ ɨɤɚɡɚɥɢ ɞɟɣɫɬɜɢɹ ɧɚ ɚɤɬɢɜɧɨɫɬɶ ɛɢɮɟɪɦɟɧɬɧɨɣ 
ɫɢɫɬɟɦɵ ɢ ɜɟɥɢɱɢɧɚ ɨɫɬɚɬɨɱɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɜɟɱɟɧɢɹ ɫɢɫɬɟɦɵ ɫɨɫɬɚɜɢɥɚ 
100%.  
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Ɋɢɫɭɧɨɤ 1 – Ɉɫɬɚɬɨɱɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɱɟɧɢɹ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ 
ɩɨɝɥɨɬɢɬɟɥɹ ɢ ɩɨɝɥɨɬɢɬɟɥɹ ɫ ɩɪɨɛɨɣ ɜɨɡɞɭɯɚ, ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɤɨɧɰɟɧɬɪɚɰɢɣ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ.  
 
Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɢɫɫɥɟɞɭɟɦɵɯ ɩɪɨɛ ɮɨɬɨɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ, 
ɩɪɨɜɟɞɟɧɧɵɦ ɫɨɬɪɭɞɧɢɤɚɦɢ ɎȽȻɍ «ɋɪɟɞɧɟɫɢɛɢɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɩɨ 
ɝɢɞɪɨɦɟɬɟɨɪɨɥɨɝɢɢ ɢ ɦɨɧɢɬɨɪɢɧɝɭ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ», ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ 
ɭɫɥɨɜɢɹ ɨɬɛɨɪɚ ɩɪɨɛ, ɚ ɬɚɤɠɟ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɉȾɄ 
ɞɥɹSO2, NO, HF, CH2O, HCl, NO2ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
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Ɍɚɛɥɢɰɚ 2. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɧɚɥɢɡɢɪɭɟɦɵɯ ɩɪɨɛ ɜɨɡɞɭɯɚ  
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Ɍ, % 
ȼɟɳɟɫɬɜɨ 
Ⱦɚɬɚ 
ɨɬɛɨɪɚ 
ɩɪɨɛ 
Ɇɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ 
ɭɫɥɨɜɢɹ 
Ʉɨɧɰɟɧɬɪɚɰɢɹ 
ɜɟɳɟɫɬɜɚ, 
ɨɩɪɟɞɟɥɟɧɧɚɹ 
ɮɨɬɨɦɟɬɪɢɱɟɫɤɢɦ 
ɦɟɬɨɞɨɦ, ɦɝ/ɦ3 
ɉȾɄɆɊ, 
ɦɝ/ɦ3 
SO2 28.11.16 -20ɋ,  ɜɟɬɟɪ ЮЗ 4м/с 0,001 0,5 
NO 29.11.16 -50ɋ,  ɜɟɬɟɪ ЮЗ 4м/с,* 0,01 0,4 
NO2 29.11.16 -50ɋ,  ɜɟɬɟɪ ЮЗ 4м/с,* 0,04 0,2 
HF 28.11.16 -20ɋ,  ɜɟɬɟɪ ЮЗ 4м/с 0,002 0,02 
CH2O 28.11.16 -20ɋ,  ɜɟɬɟɪ ЮЗ 4м/с 0,006 0,05 
HCL 16.01.17 -290ɋ,  ɲɬɢɥɶ 0,04 0,2 
ɩɨɝɥɨɬɢɬɟɥɶ 
ɩɨɝɥɨɬɢɬɟɥɶ ɫ ɩɪɨɛɨɣ 
ɨɬɨɛɪɚɧɧɨɝɨ ɜɨɡɞɭɯɚ 
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ɋɨɝɥɚɫɧɨ ɪɟɡɭɥɶɬɚɬɚɦ, ɩɨɥɭɱɟɧɧɵɦ ɮɨɬɨɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ 
ɫɨɬɪɭɞɧɢɤɚɦɢ ɎȽȻɍ «ɋɪɟɞɧɟɫɢɛɢɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɩɨ ɝɢɞɪɨɦɟɬɟɨɪɨɥɨɝɢɢ ɢ 
ɦɨɧɢɬɨɪɢɧɝɭ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ», ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɫɟɯ ɢɫɫɥɟɞɭɟɦɵɯ ɜɟɳɟɫɬɜ ɜ 
ɞɟɧɶ ɨɬɛɨɪɚ ɩɪɨɛ ɧɚɯɨɞɢɥɢɫɶ ɜ ɩɪɟɞɟɥɚɯ ɉȾɄ. 
 Ɍɚɤɠɟ ɛɵɥɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ ɜɥɢɹɧɢɟ ɩɪɨɛ ɜɨɡɞɭɯɚ ɧɚ ɚɤɬɢɜɧɨɫɬɶ 
ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɨɬɛɨɪɚ ɩɪɨɛ ɢ 
ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɨɬɛɨɪɚ, ɧɚ ɩɪɢɦɟɪɟ ɮɨɪɦɚɥɶɞɟɝɢɞɚ ɢ ɮɟɧɨɥɚ. ɉɪɨɛɵ 
ɨɬɛɢɪɚɥɢɫɶ 4 ɪɚɡɚ ɜ ɫɭɬɤɢ (01:00, 07:00, 13:00, 19:00) ɧɚ ɲɟɫɬɢ ɉɇɁ (3, 5, 7, 8, 9, 
20). Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɞɨɫɬɨɜɟɪɧɵɯ ɨɬɥɢɱɢɣ ɚɤɬɢɜɧɨɫɬɢ 
ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɧɟ ɧɚɛɥɸɞɚɥɨɫɶ ɞɥɹ ɜɫɟɯ ɚɧɚɥɢɡɢɪɭɟɦɵɯ ɩɪɨɛ (ɪɢɫ. 2). 
 
Ɋɢɫɭɧɨɤ 2 – Ɉɫɬɚɬɨɱɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɱɟɧɢɹ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ 
ɩɨɝɥɨɬɢɬɟɥɹ ɢ ɩɨɝɥɨɬɢɬɟɥɹ ɫ ɩɪɨɛɨɣ ɜɨɡɞɭɯɚ, ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɤɨɧɰɟɧɬɪɚɰɢɣ ɮɟɧɨɥɚ ɢ ɮɨɪɦɚɥɶɞɟɝɢɞɚ, ɨɬɨɛɪɚɧɧɵɯ ɜ ɪɚɡɧɨɟ ɜɪɟɦɹ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ ɫ 6 
ɪɚɡɥɢɱɧɵɯ ɉɇɁ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɥɢɹɧɢɟ ɩɪɨɛ ɜɨɡɞɭɯɚ, ɨɬɨɛɪɚɧɧɵɯ ɩɪɢ ɩɨɦɨɳɢ 
ɫɨɪɛɰɢɨɧɧɵɯ ɬɪɭɛɨɤ ɜ ɩɨɝɥɨɬɢɬɟɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɊȾ 52.04.186-89 
«ɊɍɄɈȼɈȾɋɌȼɈ ɉɈ ɄɈɇɌɊɈɅɘ ɁȺȽɊəɁɇȿɇɂə ȺɌɆɈɋɎȿɊɕ», ɧɚ 
ɚɤɬɢɜɧɨɫɬɶ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɇȺȾɇ:ɎɆɇ–ɨɤɫɢɞɨɪɟɞɭɤɬɚɡɚ-ɥɸɰɢɮɟɪɚɡɚ 
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ɨɛɭɫɥɨɜɥɟɧɨ ɥɢɲɶ ɜɥɢɹɧɢɟɦ ɪɚɫɬɜɨɪɨɜ ɩɨɝɥɨɬɢɬɟɥɟɣ, ɫɥɨɠɧɵɯ ɩɨ ɫɜɨɟɦɭ 
ɫɨɫɬɚɜɭ.  
Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɜɥɢɹɧɢɹ ɪɚɫɬɜɨɪɨɜ ɩɨɝɥɨɬɢɬɟɥɟɣ ɩɪɢ ɩɨɫɥɟɞɭɸɳɟɦ 
ɚɧɚɥɢɡɟ ɩɪɨɛ ɩɪɢɦɟɧɹɥɫɹ ɦɟɬɨɞ ɪɚɡɛɚɜɥɟɧɢɣ. Ⱦɥɹ ɷɬɨɝɨ ɚɧɚɥɢɡɢɪɭɟɦɭɸ ɩɪɨɛɭ 
ɪɚɡɛɚɜɥɹɥɢ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ 
ɩɨɥɭɱɚɥɢ ɨɫɬɚɬɨɱɧɭɸ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɱɟɧɢɹ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɧɬɪɨɥɹ ɪɚɜɧɨɣ 80 ɢ ɛɨɥɟɟ ɩɪɨɰɟɧɬɨɜ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɩɪɢɦɟɧɹɥɢ 
ɞɥɹ ɩɨɝɥɨɬɢɬɟɥɟɣ, ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ 
ɮɨɪɦɚɥɶɞɟɝɢɞɚ ɢ NO2, ɩɨɫɤɨɥɶɤɭ ɜ ɷɬɢɯ ɫɥɭɱɚɹɯ ɨɫɬɚɬɨɱɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɫɜɟɱɟɧɢɹ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɩɨɝɥɨɬɢɬɟɥɹ ɫɨɫɬɚɜɢɥɚ 50%. 
Ɉɫɬɚɬɨɱɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɱɟɧɢɹ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɧɬɪɨɥɹ ɪɚɜɧɚɹ 80 ɢ ɛɨɥɟɟ ɩɪɨɰɟɧɬɨɜ ɞɥɹ ɩɨɝɥɨɬɢɬɟɥɹ, 
ɩɨɞɝɨɬɨɜɥɟɧɧɨɝɨ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɮɨɪɦɚɥɶɞɟɝɢɞɚ, ɛɵɥɚ 
ɩɨɥɭɱɟɧɚ ɩɪɢ ɪɚɡɛɚɜɥɟɧɢɢ ɩɨɝɥɨɬɢɬɟɥɹ ɜ 4 ɪɚɡɚ. Ⱦɚɥɟɟ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ 
ɪɚɡɛɚɜɥɹɥɢ ɪɚɫɬɜɨɪ ɩɨɝɥɨɬɢɬɟɥɹ ɫ ɩɪɨɛɨɣ ɜɨɡɞɭɯɚ ɢ ɢɡɦɟɪɹɥɢ ɚɤɬɢɜɧɨɫɬɶ 
ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɫɜɟɬɹɳɢɯɫɹ ɛɚɤɬɟɪɢɣ. Ɉɫɬɚɬɨɱɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɫɜɟɱɟɧɢɹ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɫɨɫɬɚɜɢɥɚ 25 % (ɪɢɫ. 3), ɨɞɧɚɤɨ, ɩɨɜɬɨɪɢɬɶ ɩɨɥɭɱɟɧɧɵɣ 
ɪɟɡɭɥɶɬɚɬ ɧɟ ɭɞɚɥɨɫɶ. 
 
Ɋɢɫɭɧɨɤ 3 – Ɉɫɬɚɬɨɱɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɱɟɧɢɹ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɫɜɟɬɹɳɢɯɫɹ 
ɛɚɤɬɟɪɢɣ ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ ɩɨɝɥɨɬɢɬɟɥɹ ɢ ɩɨɝɥɨɬɢɬɟɥɹ ɫ ɩɪɨɛɨɣ ɜɨɡɞɭɯɚ, ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɮɨɪɦɚɥɶɞɟɝɢɞɚ (CH2O).  
0 
20 
40 
60 
80 
100 
120 
Т, % 
ɉɨɝɥɨɬɢɬɟɥɶ 
ɛɟɡ ɪɚɡɜɟɞɟɧɢɹ 
ɉɨɝɥɨɬɢɬɟɥɶ, 
ɪɚɡɜɟɞɟɧɧɵɣ ɜ 
4 ɪɚɡɚ 
ɉɨɝɥɨɬɢɬɟɥɶ ɫ ɩɪɨɛɨɣ 
ɜɨɡɞɭɯɚ, ɪɚɡɜɟɞɟɧɧɵɣ 
ɜ 4 ɪɚɡɚ 
34 
 
ȼ ɫɥɭɱɚɟ ɫ NO2 ɨɫɬɚɬɨɱɧɭɸ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɱɟɧɢɹ ɛɢɮɟɪɦɟɧɬɧɨɣ 
ɫɢɫɬɟɦɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɧɬɪɨɥɹ ɪɚɜɧɨɣ 80 ɢ ɛɨɥɟɟ ɩɪɨɰɟɧɬɨɜ, ɩɨɥɭɱɢɥɢ ɩɪɢ 
ɪɚɡɛɚɜɥɟɧɢɢ ɩɨɝɥɨɬɢɬɟɥɹ ɬɚɤɠɟ ɜ 4 ɪɚɡɚ. ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɨɫɬɚɬɨɱɧɨɣ 
ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɜɟɱɟɧɢɹ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɩɨɝɥɨɬɢɬɟɥɹ ɢ 
ɩɨɝɥɨɬɢɬɟɥɹ ɫ ɩɪɨɛɨɣ ɜɨɡɞɭɯɚ, ɪɚɡɜɟɞɟɧɧɵɯ ɜ 4 ɪɚɡɚ ɞɨɫɬɨɜɟɪɧɵɯ ɨɬɥɢɱɢɣ ɧɟ 
ɧɚɛɥɸɞɚɥɢ (ɪɢɫ. 4). 
 
 
 
Ɋɢɫɭɧɨɤ 4 – Ɉɫɬɚɬɨɱɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɱɟɧɢɹ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɫɜɟɬɹɳɢɯɫɹ 
ɛɚɤɬɟɪɢɣ ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ ɩɨɝɥɨɬɢɬɟɥɹ ɢ ɩɨɝɥɨɬɢɬɟɥɹ ɫ ɩɪɨɛɨɣ ɜɨɡɞɭɯɚ, ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ NO2. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɟ ɭɞɚɥɨɫɶ ɞɨɫɬɢɱɶ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɭɦɟɧɶɲɟɧɢɹ ɜɥɢɹɧɢɹ 
ɩɨɝɥɨɬɢɬɟɥɟɣ ɧɚ ɚɤɬɢɜɧɨɫɬɶ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɨɣ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɢ 
ɭɜɟɥɢɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɢɫɬɟɦɵ ɤ ɩɪɨɛɚɦ ɜɨɡɞɭɯɚ. 
ɍɜɟɥɢɱɟɧɢɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɜɨɡɦɨɠɧɨ ɩɭɬɟɦ 
ɭɦɟɧɶɲɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɥɸɰɢɮɟɪɚɡɵ ɜ ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɢ. Ⱦɥɹ ɷɤɫɩɟɪɢɦɟɧɬɚ 
ɛɵɥɢ ɜɵɛɪɚɧɵ ɩɪɨɛɵ, ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ HF, ɬɚɤ ɤɚɤ ɜ ɷɬɨɦ 
ɫɥɭɱɚɟ ɨɫɬɚɬɨɱɧɨɟ ɫɜɟɱɟɧɢɟ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɢ 
ɩɨɝɥɨɬɢɬɟɥɹ,ɢ ɩɨɝɥɨɬɢɬɟɥɹ ɫ  ɩɪɨɛɨɣ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɢɥɨ ɜɵɲɟ 80 % (ɪɢɫ.1). 
ȼɚɪɶɢɪɨɜɚɥɢ ɨɛɴɟɦ ɄɊȺȻɚ ɜ ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɢ ɨɬ 3 ɞɨ 5 ɦɤɥ, ɱɬɨ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɨ ɤɨɥɢɱɟɫɬɜɭ ɥɸɰɢɮɟɪɚɡɵ ɜ ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɢ ɨɬ 0,3 ɦɤɝ ɞɨ 0,5 
ɦɤɝ. Ɉɞɧɚɤɨ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɭɦɟɧɶɲɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ 
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ɜɨɡɞɭɯɚ, ɪɚɡɜɟɞɟɧɧɵɣ 
ɜ 4 ɪɚɡɚ 
35 
 
ɥɸɰɢɮɟɪɚɡɵ ɜ ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɢ ɧɟ ɨɤɚɡɚɥɨ ɜɥɢɹɧɢɹ ɧɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ 
ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɤ ɚɧɚɥɢɡɢɪɭɟɦɵɦ ɩɪɨɛɚɦ. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɱɟɧɢɹ 
ɫɢɫɬɟɦɵ, ɤɚɤ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɩɨɝɥɨɬɢɬɟɥɹ, ɬɚɤ ɢ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɩɨɝɥɨɬɢɬɟɥɹ ɫ 
ɩɪɨɛɨɣ ɜɨɡɞɭɯɚ ɛɵɥɚ ɨɞɢɧɚɤɨɜɚ (ɪɢɫ. 5). 
 
Ɋɢɫɭɧɨɤ 5 – Ɉɫɬɚɬɨɱɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɱɟɧɢɹ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɫɜɟɬɹɳɢɯɫɹ 
ɛɚɤɬɟɪɢɣ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɩɨɝɥɨɬɢɬɟɥɹ ɢ ɩɨɝɥɨɬɢɬɟɥɹ ɫ ɩɪɨɛɨɣ ɜɨɡɞɭɯɚ, ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ HF.  
ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɪɨɛɵ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɨɬɨɛɪɚɧɧɵɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɊȾ 
«ɊɍɄɈȼɈȾɋɌȼɈ ɉɈ ɄɈɇɌɊɈɅɘ ɁȺȽɊəɁɇȿɇɂə ȺɌɆɈɋɎȿɊɕ»  ɢ 
ɢɫɩɨɥɶɡɭɟɦɵɟ ɥɚɛɨɪɚɬɨɪɢɟɣ ɎȽȻɍ «ɋɪɟɞɧɟɫɢɛɢɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɩɨ 
ɝɢɞɪɨɦɟɬɟɨɪɨɥɨɝɢɢ ɢ ɦɨɧɢɬɨɪɢɧɝɭ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ», ɧɟ ɩɪɢɝɨɞɧɵ ɞɥɹ 
ɨɰɟɧɤɢ ɭɪɨɜɧɹ ɡɚɝɪɹɡɧɟɧɢɹ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɵɦ ɦɟɬɨɞɨɦ ɧɚ ɨɫɧɨɜɟ 
ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɫɜɟɬɹɳɢɯɫɹ ɛɚɤɬɟɪɢɣ.  
3.2. ȼɥɢɹɧɢɟ ɩɪɨɛ ɜɨɡɞɭɯɚ, ɨɬɨɛɪɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ ɦɟɞɢɰɢɧɫɤɢɯ ɲɩɪɢɰɨɜ, 
ɧɚ ɚɤɬɢɜɧɨɫɬɶ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɫɜɟɬɹɳɢɯɫɹ ɛɚɤɬɟɪɢɣ 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɨɬɛɨɪ ɜɨɡɞɭɯɚ ɩɪɢ ɩɨɦɨɳɢ ɫɨɪɛɰɢɨɧɧɵɯ ɬɪɭɛɨɤ ɧɟ 
ɩɨɞɯɨɞɢɬ ɞɥɹ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ, ɩɨɫɤɨɥɶɤɭ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɨɠɧɵɟ 
ɩɨ ɫɨɫɬɚɜɭ ɩɨɝɥɨɬɢɬɟɥɢ, ɛɵɥɚ ɪɚɫɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ 
ɩɪɨɛɨɨɬɛɨɪɚ ɬɚɤɢɟ ɫɪɟɞɫɬɜɚ ɤɚɤ ɦɟɞɢɰɢɧɫɤɢɟ ɲɩɪɢɰɵ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
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ɦɟɞɢɰɢɧɫɤɨɝɨ ɲɩɪɢɰɚ ɩɨɡɜɨɥɹɟɬ ɥɟɝɤɨ ɨɬɨɛɪɚɬɶ ɜɨɡɞɭɯ ɜ ɥɸɛɨɦ ɦɟɫɬɟ ɢ 
ɛɚɪɛɨɬɢɪɨɜɚɬɶ ɟɝɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɪɟɚɤɰɢɨɧɧɭɸ ɫɦɟɫɶ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɨɣ 
ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ, ɥɢɛɨ ɜ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɭɸ ɜɨɞɭ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɟɟ 
ɚɧɚɥɢɡɚ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɵɦ ɦɟɬɨɞɨɦ. 
ȼ ɞɚɧɧɨɦ ɷɤɫɩɟɪɢɦɟɧɬɟ ɢɫɩɨɥɶɡɨɜɚɥɢ ɦɟɞɢɰɢɧɫɤɢɟ ɲɩɪɢɰɵ ɨɛɴɟɦɨɦ 60 
ɦɥ. ɂɫɫɥɟɞɨɜɚɥɢ ɩɪɨɛɵ ɭɫɥɨɜɧɨ ɱɢɫɬɨɝɨ ɜɨɡɞɭɯɚ (ɜɨɡɞɭɯ, ɨɬɨɛɪɚɧɧɵɣ ɜ ɥɟɫɧɨɣ 
ɡɨɧɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɋɎɍ) ɢ ɭɫɥɨɜɧɨ ɝɪɹɡɧɨɝɨ ɜɨɡɞɭɯɚ (ɜɨɡɞɭɯ, ɨɬɨɛɪɚɧɧɵɣ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ 20 ɫɦ ɨɬ ɜɵɯɥɨɩɧɨɣ ɬɪɭɛɵ, ɪɚɛɨɬɚɸɳɟɝɨ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ). 
ɉɪɨɛɵ ɜɨɡɞɭɯɚ ɪɚɡɥɢɱɧɨɝɨ ɨɛɴɟɦɚ ɛɚɪɛɨɬɢɪɨɜɚɥɢ ɜ 1 ɦɥ 
ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɵ, ɡɚɬɟɦ ɩɪɨɜɨɞɢɥɢ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɵɣ ɚɧɚɥɢɡ ɩɪɢ 
ɞɨɛɚɜɥɟɧɢɢ ɜ ɪɟɚɤɰɢɨɧɧɭɸ ɫɦɟɫɶ 50 ɦɤɥ ɢɫɫɥɟɞɭɟɦɨɝɨ ɪɚɫɬɜɨɪɚ. 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ 6 ɪɚɡɥɢɱɢɣ ɨɫɬɚɬɨɱɧɨɝɨ ɫɜɟɱɟɧɢɹ ɛɢɮɟɪɦɟɧɬɧɨɣ 
ɫɢɫɬɟɦɵ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɩɪɨɛ ɭɫɥɨɜɧɨ ɱɢɫɬɨɝɨ ɢ ɝɪɹɡɧɨɝɨ ɜɨɡɞɭɯɚ ɧɟ 
ɧɚɛɥɸɞɚɥɨɫɶ. Ʉɪɨɦɟ ɬɨɝɨ ɨɫɬɚɬɨɱɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɱɟɧɢɹ ɧɟ ɡɚɜɢɫɟɥɚ ɨɬ 
ɨɛɴɟɦɚ ɨɬɨɛɪɚɧɧɨɝɨ ɢ ɛɚɪɛɨɬɢɪɨɜɚɧɧɨɝɨ ɜɨɡɞɭɯɚ. ȼ ɞɚɧɧɨɦ ɷɤɫɩɟɪɢɦɟɧɬɟ 
ɧɚɛɥɸɞɚɥɚɫɶ ɨɞɢɧɚɤɨɜɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɫɜɟɬɹɳɢɯɫɹ 
ɛɚɤɬɟɪɢɣ ɤ ɭɫɥɨɜɧɨ ɱɢɫɬɵɦ ɢ ɝɪɹɡɧɵɦ ɩɪɨɛɚɦ ɜɨɡɞɭɯɚ. 
 
 
Ɋɢɫɭɧɨɤ 6 – Ɉɫɬɚɬɨɱɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɱɟɧɢɹ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɫɜɟɬɹɳɢɯɫɹ 
ɛɚɤɬɟɪɢɣ ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ ɜ ɪɟɚɤɰɢɨɧɧɭɸ ɫɦɟɫɶ 50 ɦɤɥ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɵ ɫ 
ɛɚɪɛɨɬɢɪɨɜɚɧɧɵɦɢ ɩɪɨɛɚɦɢ ɜɨɡɞɭɯɚ ɪɚɡɥɢɱɧɨɝɨ ɨɛɴɟɦɚ. 
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Ɍɚɤɠɟ ɩɪɨɛɵ ɭɫɥɨɜɧɨ ɱɢɫɬɨɝɨ ɜɨɡɞɭɯɚ ɢ ɭɫɥɨɜɧɨ ɝɪɹɡɧɨɝɨ ɜɨɡɞɭɯɚ 
ɪɚɡɥɢɱɧɨɝɨ ɨɛɴɟɦɚ ɛɚɪɛɨɬɢɪɨɜɚɥɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɪɟɚɤɰɢɨɧɧɭɸ ɫɦɟɫɶ. 
Ⱦɨɫɬɨɜɟɪɧɵɯ ɪɚɡɥɢɱɢɣ ɨɫɬɚɬɨɱɧɨɝɨ ɫɜɟɱɟɧɢɹ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɩɪɢ 
ɛɚɪɛɨɬɢɪɨɜɚɧɢɢ ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɢ ɩɪɨɛɚɦɢ ɭɫɥɨɜɧɨ ɱɢɫɬɵɣ ɜɨɡɞɭɯ ɢ ɭɫɥɨɜɧɨ 
ɝɪɹɡɧɵɣ ɜɨɡɞɭɯ ɧɟ ɜɵɹɜɥɟɧɨ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɛɚɛɨɬɢɪɨɜɚɧɢɹ ɨɛɴɟɦɨɦ ɜɨɡɞɭɯɚ 
20 ɦɥ (ɪɢɫ.7). 
 
 
Ɋɢɫɭɧɨɤ 7 – Ɉɫɬɚɬɨɱɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɱɟɧɢɹ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɫɜɟɬɹɳɢɯɫɹ 
ɛɚɤɬɟɪɢɣ ɩɪɢ ɛɚɪɛɨɬɢɪɨɜɚɧɢɢ ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɢ ɩɪɨɛɚɦɢ ɜɨɡɞɭɯɚ ɪɚɡɥɢɱɧɨɝɨ ɨɛɴɟɦɚ. 
 
ɇɟ ɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɷɬɨɬ ɫɩɨɫɨɛ ɩɪɨɛɨɨɬɛɨɪɚ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɢɦ ɞɥɹ 
ɚɧɚɥɢɡɚ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɵɦ ɦɟɬɨɞɨɦ ɩɭɬɟɦ ɛɚɪɛɨɬɢɪɨɜɚɧɢɹ 
ɜɨɡɞɭɯɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɪɟɚɤɰɢɨɧɧɭɸ ɫɦɟɫɶ, ɞɚɧɧɵɣ ɫɩɨɫɨɛ ɩɪɨɛɨɨɬɛɨɪɚ 
ɹɜɥɹɟɬɫɹ ɬɟɯɧɢɱɟɫɤɢ ɧɟɭɞɨɛɧɵɦ ɢ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɭɜɟɥɢɱɟɧɢɸ ɩɨɝɪɟɲɧɨɫɬɢ 
ɢɡɦɟɪɟɧɢɣ.  
3.3. ȼɥɢɹɧɢɟ ɩɪɨɛ ɜɨɡɞɭɯɚ, ɨɬɨɛɪɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ ɚɫɩɢɪɚɬɨɪɚ ɢ ɫɨɫɭɞɨɜ 
Ɋɢɯɬɟɪɚ ɧɚ ɚɤɬɢɜɧɨɫɬɶ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɫɜɟɬɹɳɢɯɫɹ ɛɚɤɬɟɪɢɣ 
Ɉɬɛɨɪ ɩɪɨɛ ɜɨɡɞɭɯɚ ɫ ɩɨɦɨɳɶɸ ɚɫɩɢɪɚɬɨɪɚ ɢ ɫɨɫɭɞɨɜ Ɋɢɯɬɟɪɚ 
ɩɪɨɜɨɞɢɥɫɹ ɫɨɬɪɭɞɧɢɤɚɦɢ ɎȻɍ «Ʉɪɚɫɧɨɹɪɫɤɢɣ ɐɋɆ». Ⱦɥɹ ɨɬɛɨɪɚ ɩɪɨɛ ɛɵɥɢ 
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ɜɵɛɪɚɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɝɥɨɬɢɬɟɥɢ: ɜɨɞɚ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɚɹ, ɚɰɟɬɨɧ 95 %, ɫɩɢɪɬ 
ɷɬɢɥɨɜɵɣ 96 %. Ɇɟɫɬɨɦ ɨɬɛɨɪɚ ɩɪɨɛ ɛɵɥɢ ɜɵɛɪɚɧɵ ɪɚɣɨɧɵ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ 
ɄɪɚɫɌɗɐ, ɰɟɧɬɪ ɝɨɪɨɞɚ, ɥɟɫɧɚɹ ɡɨɧɚ ɬɟɪɪɢɬɨɪɢɢ ɋɎɍ. Ɇɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ 
ɭɫɥɨɜɢɹ ɜ ɞɧɢ ɨɬɛɨɪɚ ɩɪɨɛ ɛɵɥɢ ɛɥɚɝɨɩɪɢɹɬɧɵɟ. 
Ɉɩɪɟɞɟɥɹɥɢ ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɛɴɟɦ ɩɨɝɥɨɬɢɬɟɥɹ, ɤɨɬɨɪɵɣ ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ 
ɜ ɪɟɚɤɰɢɨɧɧɭɸ ɫɦɟɫɶ ɧɟ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɹ ɧɚ ɚɤɬɢɜɧɨɫɬɶ ɛɢɮɟɪɦɟɧɬɧɨɣ 
ɫɢɫɬɟɦɵ, ɬ.ɟ. ɨɫɬɚɬɨɱɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɱɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ 80 % 
(ɪɢɫ. 8).  
 
Ɋɢɫɭɧɨɤ 8 – Ɂɚɜɢɫɢɦɨɫɬɶ ɨɫɬɚɬɨɱɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɜɟɱɟɧɢɹ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ 
ɫɜɟɬɹɳɢɯɫɹ ɛɚɤɬɟɪɢɣ ɨɬ ɨɛɴɟɦɚ ɩɨɝɥɨɬɢɬɟɥɹ, ɞɨɛɚɜɥɹɟɦɨɝɨ ɜ ɪɟɚɤɰɢɨɧɧɭɸ ɫɦɟɫɶ: Ⱥ) 
ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɚɹ ɜɨɞɚ, Ȼ) ɚɰɟɬɨɧ 95 %, ȼ) ɫɩɢɪɬ ɷɬɢɥɨɜɵɣ 96%.  
ɉɨɤɚɡɚɧɨ, ɨɩɬɢɦɚɥɶɧɵɣ ɨɛɴɟɦ ɩɨɝɥɨɬɢɬɟɥɹ, ɞɨɛɚɜɥɹɟɦɨɝɨ ɜ ɪɟɚɤɰɢɨɧɧɭɸ 
ɫɦɟɫɶ ɢ ɧɟ ɨɤɚɡɵɜɚɸɳɟɝɨ ɜɥɢɹɧɢɹ ɧɚ ɚɤɬɢɜɧɨɫɬɶ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɛɨɥɟɟ 
ɱɟɦ ɧɚ 20%, ɫɨɫɬɚɜɥɹɟɬ: 50 ɦɤɥ ɞɥɹ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɵ, 3 ɦɤɥ ɞɥɹ ɚɰɟɬɨɧɚ 
95%, 5 ɦɤɥ ɞɥɹ ɫɩɢɪɬɚ ɷɬɢɥɨɜɨɝɨ. ɍɤɚɡɚɧɧɵɟ ɨɛɴɟɦɵ ɩɨɝɥɨɬɢɬɟɥɟɣ 
ɢɫɩɨɥɶɡɨɜɚɥɢ ɞɥɹ ɤɨɧɬɪɨɥɶɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɜɟɱɟɧɢɹ  
ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ.  
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Ⱦɚɥɟɟ ɢɫɫɥɟɞɨɜɚɥɢ ɜɥɢɹɧɢɟ ɩɪɨɛ ɜɨɡɞɭɯɚ, ɚɫɩɢɪɢɪɨɜɚɧɧɵɯ ɜ ɜɵɛɪɚɧɧɵɟ 
ɩɨɝɥɨɬɢɬɟɥɢ, ɧɚ ɛɢɮɟɪɦɟɧɬɧɭɸ ɫɢɫɬɟɦɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ 
ɚɫɩɢɪɢɪɭɟɦɨɝɨ ɜɨɡɞɭɯɚ (ɪɢɫ. 9).  
 
 
Ɋɢɫɭɧɨɤ 9 – Ɉɫɬɚɬɨɱɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɱɟɧɢɹ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɫɜɟɬɹɳɢɯɫɹ 
ɛɚɤɬɟɪɢɣ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɩɨɝɥɨɬɢɬɟɥɟɣ ɫ ɚɫɩɢɪɢɪɨɜɚɧɧɵɦɢ ɩɪɨɛɚɦɢ ɜɨɡɞɭɯɚ ɪɚɡɥɢɱɧɨɝɨ 
ɨɛɴɟɦɚ: Ⱥ) ɞɢɫɰɢɥɢɪɨɜɚɧɧɚɹ ɜɨɞɚ; Ȼ) ɚɰɟɬɨɧ 95%; ȼ) ɫɩɢɪɬ ɷɬɢɥɨɜɵɣ 96%. 
 
ɉɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɨɛɴɟɦɚ ɚɫɩɢɪɢɪɭɟɦɨɝɨ ɜɨɡɞɭɯɚ ɞɥɹ ɜɫɟɯ 
ɬɪɟɯ ɩɨɝɥɨɬɢɬɟɥɟɣ ɧɚɛɥɸɞɚɟɬɫɹ ɬɟɧɞɟɧɰɢɹ ɭɦɟɧɶɲɟɧɢɹ ɨɫɬɚɬɨɱɧɨɣ 
ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɜɟɱɟɧɢɹ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɫɜɟɬɹɳɢɯɫɹ ɛɚɤɬɟɪɢɣ. 
ȼ ɫɥɭɱɚɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɰɟɬɨɧɚ ɜ ɤɚɱɟɫɬɜɟ ɩɨɝɥɨɬɢɬɟɥɹ, ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɨɛɴɟɦ ɨɬɛɢɪɚɟɦɨɝɨ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɢɥ 20 ɥɢɬɪɨɜ, ɩɪɢ ɷɬɨɦ ɨɫɬɚɬɨɱɧɚɹ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɱɟɧɢɹ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɫɨɫɬɚɜɢɥɚ 60%. Ⱦɚɥɶɧɟɣɲɟɟ 
ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɚɫɩɢɪɢɪɭɟɦɨɝɨ ɜɨɡɞɭɯɚ, ɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭɜɟɥɢɱɟɧɢɟ 
ɜɪɟɦɟɧɢ ɩɪɨɛɨɨɬɛɨɪɚ ɩɪɢɜɟɥɨ ɤ ɩɨɥɧɨɦɭ ɢɫɩɚɪɟɧɢɸ ɚɰɟɬɨɧɚ. 
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ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɵ ɜ ɤɚɱɟɫɬɜɟ ɩɨɝɥɨɬɢɬɟɥɹ, 
ɨɫɬɚɬɨɱɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɱɟɧɢɹ ɫɨɫɬɚɜɢɥɚ 80 % ɩɪɢ ɨɛɴɟɦɟ ɨɬɛɢɪɚɟɦɨɝɨ 
ɜɨɡɞɭɯɚ 60 ɥɢɬɪɨɜ, ɜ ɫɥɭɱɚɟ ɷɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ 70 % ɩɪɢ ɨɛɴɟɦɟ ɨɬɛɢɪɚɟɦɨɝɨ 
ɜɨɡɞɭɯɚ 60 ɥɢɬɪɨɜ.  
ɋɥɟɞɭɸɳɢɦ ɷɬɚɩɨɦ ɜ ɷɤɫɩɟɪɢɦɟɧɬɟ ɛɵɥ ɨɬɛɨɪ ɩɪɨɛ ɜɨɡɞɭɯɚ ɧɚ ɨɫɧɨɜɟ 
ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɞɥɹ ɬɪɟɯ ɩɨɝɥɨɬɢɬɟɥɟɣ (ɜɨɞɚ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɚɹ, ɫɩɢɪɬ 
ɷɬɢɥɨɜɵɣ 96 %, ɚɰɟɬɨɧ 95 %), ɜ ɬɪɟɯ ɪɚɡɥɢɱɧɵɯ ɬɨɱɤɚɯ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤ. 
 
 
Ɋɢɫɭɧɨɤ 10 – Ɉɫɬɚɬɨɱɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɱɟɧɢɹ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɫɜɟɬɹɳɢɯɫɹ 
ɛɚɤɬɟɪɢɣ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɪɚɡɥɢɱɧɵɯ ɩɨɝɥɨɬɢɬɟɥɟɣ ɫ ɚɫɩɢɪɢɪɨɜɚɧɧɵɦɢ ɩɪɨɛɚɦɢ ɜɨɡɞɭɯɚ ɜ 
ɬɪɟɯ ɬɨɱɤɚɯ ɝ. Ʉɪɚɫɧɨɹɪɫɤ: 1-ɪɚɣɨɧ ɄɪɚɫɌɗɐ (ɜɛɥɢɡɢ ɉɇɁ-20);2- ɜ ɰɟɧɬɪɟ ɝɨɪɨɞɚ (ɜɛɥɢɡɢ 
ɉɇɁ-3); 3-ɨɤɬɹɛɪɶɫɤɢɣ ɪɚɣɨɧ (ɥɟɫɧɚɹ ɡɨɧɚ ɬɟɪɪɢɬɨɪɢɢ ɋɎɍ). 
 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ 10 ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɵ ɜ 
ɤɚɱɟɫɬɜɟ ɩɨɝɥɨɬɢɬɟɥɹ ɜɨ ɜɫɟɯ ɬɪɟɯ ɬɨɱɤɚɯ, ɨɫɬɚɬɨɱɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɱɟɧɢɹ 
ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɫɜɟɬɹɳɢɯɫɹ ɛɚɤɬɟɪɢɣ, ɧɚɯɨɞɢɥɚɫɶ ɜ ɩɪɟɞɟɥɚɯ ɧɨɪɦɵ ɢ 
ɫɨɫɬɚɜɥɹɥɚ ɛɨɥɟɟ 80 %.  
ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɷɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ 96% ɜ ɤɚɱɟɫɬɜɟ 
ɩɨɝɥɨɬɢɬɟɥɹ,ɨɫɬɚɬɨɱɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɱɟɧɢɹ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ 
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ɫɨɫɬɚɜɢɥɚ: ɞɥɹ ɩɪɨɛ ɜɨɡɞɭɯɚ ɨɬɨɛɪɚɧɧɵɯ ɜ ɩɟɪɜɨɦ ɩɭɧɤɬɟ 58%, ɜɨ ɜɬɨɪɨɦ-74%, 
ɜ ɬɪɟɬɶɟɦ-50%.  
ȼ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɩɨɝɥɨɬɢɬɟɥɹ ɚɰɟɬɨɧɚ 96%, 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɫɜɟɬɹɳɢɯɫɹ ɛɚɤɬɟɪɢɣ ɜɵɲɟ, ɱɟɦ ɩɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɪɭɝɢɯ ɩɨɝɥɨɬɢɬɟɥɟɣ: ɜ ɩɟɪɜɨɣ ɬɨɱɤɟ ɨɫɬɚɬɨɱɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɫɜɟɱɟɧɢɹ ɫɨɫɬɚɜɢɥɚ-18 %, ɜɨ ɜɬɨɪɨɣ-27%, ɜ ɬɪɟɬɶɟɣ-39%. Ɍɚɤ, ɧɚɢɦɟɧɶɲɚɹ 
ɨɫɬɚɬɨɱɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɱɟɧɢɹ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɧɚɛɥɸɞɚɥɚɫɶ ɞɥɹ 
ɩɪɨɛɵ ɜɨɡɞɭɯɚ, ɨɬɨɛɪɚɧɧɨɣ ɜ ɡɚɜɟɞɨɦɨ «ɝɪɹɡɧɨɣ» ɡɨɧɟ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ, ɜ 
ɪɚɣɨɧɟ Ɍɗɐ-1. ɉɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɬɟɦ, ɱɬɨ ɪɚɫɬɜɨɪɢɦɨɫɬɶ 
ɧɟɤɨɬɨɪɵɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ 
(ɧɚɩɪɢɦɟɪ, ɝɚɡɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɬɹɠɟɥɵɟ ɦɟɬɚɥɥɵ), ɜɵɲɟ ɜ ɚɰɟɬɨɧɟ, ɱɟɦ ɜ ɫɩɢɪɬɟ 
ɢ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɟ. 
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ɁȺɄɅɘɑȿɇɂȿ 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɦɨɠɧɨ ɫɞɟɥɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 
1. Ɉɩɬɢɦɚɥɶɧɵɦ ɫɩɨɫɨɛɨɦ ɩɪɨɛɨɨɬɛɨɪɚ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɜ 
ɰɟɥɹɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɹɜɥɹɟɬɫɹ ɨɬɛɨɪ ɩɪɨɛ ɩɪɢ ɩɨɦɨɳɢ ɩɟɪɟɧɨɫɧɨɝɨ 
ɚɫɩɢɪɚɬɨɪɚ ɢ ɫɨɫɭɞɨɜ Ɋɢɯɬɟɪɚ. 
2. ɉɨɞɨɛɪɚɧɵ ɭɫɥɨɜɢɹ ɩɪɨɛɨɨɬɛɨɪɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɫɜɟɬɹɳɢɯɫɹ ɛɚɤɬɟɪɢɣ ɤ ɩɪɨɛɚɦ 
ɜɨɡɞɭɯɚ. Ɇɢɧɢɦɚɥɶɧɵɣ ɨɛɴɟɦ ɚɫɩɢɪɢɪɭɟɦɨɝɨ ɜɨɡɞɭɯɚ ɞɨɥɠɟɧ ɫɨɫɬɚɜɥɹɬɶ 
60 ɥ. ɞɥɹ ɩɨɝɥɨɬɢɬɟɥɟɣ: ɞɢɫɰɢɥɢɪɨɜɚɧɧɚɹ ɜɨɞɚ, ɷɬɢɥɨɜɵɣ ɫɩɢɪɬ; 20 ɥ. ɞɥɹ 
ɩɨɝɥɨɬɢɬɟɥɹ ɚɰɟɬɨɧ. Ɉɫɬɚɬɨɱɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɱɟɧɢɹ ɛɢɮɟɪɦɟɧɬɧɨɣ 
ɫɢɫɬɟɦɵ ɫɨɫɬɚɜɢɥɚ  80%, 70% ɢ 60% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  
3. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ 
ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɛɢɨɥɸɦɢɧɟɫɰɟɧɬɧɵɯ ɩɥɚɬɮɨɪɦɟɧɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɧɚ ɨɫɧɨɜɟ ɛɢɮɟɪɦɟɧɬɧɨɣ ɫɢɫɬɟɦɵ ɫɜɟɬɹɳɢɯɫɹ ɛɚɤɬɟɪɢɣ ɞɥɹ 
ɤɨɦɩɥɟɤɫɧɨɣ ɨɰɟɧɤɢ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɡɞɭɯɚ. 
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